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Good Grounds 
for Welding Profits 


Now a convenient hand tool as well as a superior 
electrical fitting, the improved Jackson Ground 
Clamp, more than ever, goes easy on. . . easy off. 


With the upper tong fitting the palm, and the lower 
tong fitting the fingers, the clamp opens easier and 
wider to grip the work. Also, the current carrying 
upper tong naturally will be placed up, where it is 
easier to make sure of firm and clean metal-to- 
metal contact. 


The angle of the cable socket reduces strain on the 
cable strands. After the regular cable connection is 
made, it is now made possible to wire the cable 
insulation to the tong right in back of the socket .. . 
an economical means of further protecting the 
cable from damage. 


As before, the large, flat contact area of the copper 
alloy upper tong provides surest conductivity be- 
tween clamp and work, while the lower tong and 
the insulated music wire coil spring take care of 
sure-grip pinch. 


Don't let current leaks eat up your welding profits. 
Jackson Ground Clamps, Cable Connectors, Splicers 
and Lugs provide ample and secure metal-to-metal 
contacts to ease the flow of current, stop power losses. 


Ground Clamps, Cable Connectors, Splicers and Lugs 
are made in three sizes: 
No. 1, for cables 4 thru 1/0, 300 amps, 
No. 2/0, for cabbies 1/0 and 2/0, 500 amps 
both for mechanical, brazed or soldered cable connection. 
No. 4/0 for cables 3/0 and 4/0, 500 amps 
soldered or brazed cable connection only. 


MADE BY THE WORLD’S LARGEST MANUFACTURER 





Jackson 
Ground Clamp 
No. 2/0 





For greater metal-to-metal contact in a 
ground clamp, which would you choose? 
See below the large contact surface on 
the upper jaw of the Jackson. 
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NOT THIS BUT THIS 











There's less chance of damage to cable strands and 
insulation in the improved Jackson Ground Clamp 
when properly connected and placed right side up. 
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Sold Everywhere through Distributors and Dealers 


SACHSON 


Sl DOR <8 a 
WARREN:MICHIGAN 


OF ARC WELDING ELECTRODE HOLDERS 





Try...Compare...the New 
HOBART Arc Welders 


... and you'll see why you get more actual bene- 
fits in dollar savings and INCREASED PROFITS! 
HOBART’S outstanding design and special fea- 
tures bring higher performance, faster welding 
and lower cost operation in a compact and easy 
to move unit. 


300 amp. electric portable 


> For Plant Production S=—* 
_ and Maintenance a 


ELECTRIC MOTOR DRIVEN. Production, main. 

tenance and general shop welding can be done 

faster and better than you ever thought pos- ’ e 
sible. Made for light work or heavy in 200, 300, For Construction 
400 and 600 ampere sizes—either stationary Bantam Champ " : 

or portable. 300 amp 


. « * 
If you are not using Hobart, you'll want to Gas Engine Drive Building and Repair 


investigate these money-saving, profit-making 


welders. An investigation costs you nothing. , GAS ENGINE DRIVEN Hobart offers a wide 
Find ovt how you can get better, lower cost 
; range of models and sizes to meet every 
welding requirement .. . available with 
air or water engines. 
AC Welder Now you can have AC welding and 
AC Power Combination . . 
a AC power for jobs away from power lines 
or as emergency power for electric lights 
..+ tO operate power tools, motors, etc. 
Use coupon for complete information with- 
out obligation. 


200 amp. air cooled gas drive 


welding. Just mail coupon for complete details. 


AC Transformer Welders 


250 Ampere ‘'Pipeliner”’ 


Flectrodes too Try them. Comparison will prove you Hobart Brothers Co., Troy, Ohio, Phone 21223 
: can get more top quality welding per 
are hest by Gey. Hoban clecwedes are made for HOBART BROTHERS COMPANY, BOX U-64, TROY, OHIO 
‘ alta eee Oe Oe ree : QO ae - Send information on the items checked below. 
Comparison weeps: age riage k as Pocket Guide. ____.amp. Capacity [_) Portable [_} Stationary 
ples for you to try! : \ a practical 


guide to better (_] Electric Motor Driven Welders [] Gas Engine 
\ Welding 
= techniques. Driven Welders (_] Free Electrode Samples 


HOBART ::: : te 0 wet 
Onn) 


(C. Other __ 
Nici siessicienn-hcicsshninesishasamitnscala cee 
FIRM caiiited 
ADDRESS__ 


made by HOBART, one of the world’s 
largest builders of arc welders and welding equipment. 


HOBART WELDERS, ELECTRODES 





Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes '% ” 
through 12” Schedules 5S, 10S, 40S, 
80S — Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's largest Manufacturer of Stainless Welding Fittings 
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Che man on the job likes Victor’s 
WIDER 


Using a VICTOR No. 310 torch butt with two 
$2 extensions and No. 8 type 4 tip, Joe Wyman 
(Shreve Welding Co., Oakland, Calif.) repairs 
cast iron heating boiler header with VICTOR No. 
1 low fuming manganese bronze rod. Inset photo 
shows 5/64” build-up on undersize castings, done 
with same No. 310 torch but with No. 5 type 4 
nozzle and VICTOR No. 6 square cast iron rod. 


VICTOR'S wider work range pays off from the 
day you select your first VICTOR welding outfit 
on through a lifetime of reliable service. You buy 
the torch you need for your present work, add ex- 
tensions, cutting attachments or special nozzles as 
they're needed. Result: top-quality equipment 


that’s always perfectly matched to your needs! 


VicIOR EQUIPMEN] COMPANY 


wORK 
RANGE 





Whatever the job 
... welding, cutting, 
heating, brazing, descaling 
... you'll start it quicker, 
finish it sooner with 


versatile VICTOR equipment! 


62) des 
LOOK FOR THE VICTOR DEALER SIGN... . ask him to show you De 


why it costs less to own and operate VICTOR. 





Mrs. of welding & cutting equipment; herdfacing rods; blasting nozzles. 


3821 Sania Fe Ave. 844 Folsom Street 
LOS ANGELES 58 SAN FRANCISCO 7 
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SPOT welding in liquid coolant saves titanium scrap 


NEWS 


Welding makes possible use 
of scrap sheet titanium 


VinTUALLY all sheet titanium scrapped 
by Martin Aircraft Co., Baltimore, 
can now be utilized through the use 
of a new welding development. A 
thick stack of these sheets is sub- 
merged in liquid and resistance spot 
welded. A solid ingot of virgin metal, 
at least as strong as the parent metal, 
is thus formed, The ingot can be ma- 
chined into scarce hardware or air- 
craft parts. 

The process isn't too different from 
normal method of resistance weld- 
ing. By adding a tank in which the 
two electrodes and the material to be 
welded meet in liquid, it was found 
that capacity of the machines could 
he increased up to six times, In the 
normal method, when metal was 
stacked higher than one inch, it would 
oxidize and get so hot as to cause 
expulsion and warpage. 

By performing the welding cycle 
under cooling effect of a liquid, the 
thickness of the weldable laminate has 
been increased to 6 in. for titanium 
and 3 in. for stainless steel. 

Here’s the procedure: sheets were 
deoxidized in an aqueous solution of 
2‘; hydrofluoric acid and 10% nitric 
acid. A 500-kva, three-phase welding 
with 
21. in. in diameter. Cooling tank was 
24 by 24 by 8 in. The bottom elec- 
trode protruded into the bottom of 
the tank, and top electrode was just 


machine was used electrodes 


submerged in liquid. 

Control settings to produce the 
weld 
13°): pressure. constant 


6-in. laminate were: weld, 69% : 
vernier, 
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high 19,500 Ib; weld heat, 6 cycles: 
time, 2 weld time 15 
seconds on multiple impulses. 

Martin engineers foresee the day 
when the process will provide great 
savings, especially in the aircraft in- 
dustry. 


cool cycles: 


»” * % 


Welding show June 12 
in Decatur, Il. 


SECOND annual welding show of the 
Sangamon Valley section, American 
Welding Society, will be held from | 
to 6 p.m, Saturday, June 12, at 
Leader Iron Works, Inc., Decatur, 
Til. 


Welding statistics 


BUSINESS Defense Service Ad- 
ministration is reported to be in- 
terested in compiling statistics for 
the welding industry. Hitch in 
the program: the bureau doesn’t 
know exactly what the industry 
would like in the way of such 
statistics. Also, BDSA would like 
other federal agencies which re- 
port on welding to improve 
breakdown of such reports into 
various equipment categories such 
as arc welding, gas welding, etc. 
If you want to tell the bureau 
what type of statistics you think 
the industry needs, write to 
BDSA, Department of Com- 
merce, Washington 25, D. C. 


OUTPUT in new plant is double that of old operation 


Smith’s Elkhorn plant now 
at full production 


Wirth arrival at full production in its 
expanded plant at Elkhorn, Wis., 
A. O. Smith Corp.’s Welding Prod- 
ucts Division has doubled welder out- 
put of the old Milwaukee operation. 
The firm recently moved its entire 
production of welding machines to 
the new site. 

In above picture, three officials of 
the firm watch some of the 400-amp, 
d-c welders near end of manufactur- 
ing line. Kneeling is R. 5. Saddoris, 
director of quality control; directly 
above him is Ernest Kiewett, manu- 
facturing superintendent at the plant; 
and standing behind welder is Paul 
Mederich, plant manager. 

The new plant has a highly mech- 
anized production line that makes ex- 
tensive use of overhead 
well as roller 


conveyor 
systems as runways 


underfoot. 
Worthington acquires 
Mullenbach Electrical 


RECENT acquisition of Mullenbach 
Electrical Mfg. Co., Los Angeles, was 
announced by Worthington Corp. 
The west coast firm will be operated 
as Mullenbach Division of Electric 
Machinery Mfg. Co.. which is a 
wholly owned subsidiary of Worthing- 
ton and is located in Minneapolis. 
Mullenbach manufactures welding 
controls and other electric and elec- 
tronic products. 


” 7 * 


Pennsylvania Optical opens 
office in San Francisco 

CUSTOMERS in || western states will 
be served by a new branch office and 
warehouse recently opened in San 
Francisce by Pennsylvania Optical 
Co., of Reading, Pa. Address is 1712 
Taraval St. (See “About People” in 
this issue. ) 











WAREHOUSE area covers approximately 20,000 sq ft 


American Chain & Cable has 
new San Francisco quarters 
GrowtH of key industries in the Pa- 
cific Northwest requiring immediate 
service for many of its products, in- 
cluding welding rods, is cited by 
American Chain & Cable Co., Inc.. 
Bridgeport, Conn., as the reason for 
recent expansion in San Francisco. 

The office and warehouse are now 
located in a recently completed, steel 
and concrete building at 890 Ten 
nessee St. in the west coast city. Five 
sixths of the approximately 25,000 
sq ft of floor space is devoted to stor- 
age and service facilities, the rest to 
office space. C. R. Mendelson is gen 
eral district manager. 


* # A 


Safety film wins award 
for Air Reduction 


An Award of Merit for its film “The 
Guy Behind Your Back” has been 
presented to Air Reduction Sales Co., 
New York City, by the National Com. 
mittee on Films for Safety. The prize- 
winner is a 20-minute, sound  slide- 
film dealing with safety in use of oxy- 
acetylene cutting and welding equip- 
ment. 

* — * 
NWSA picks catalog 
committee for this year 


PrESIWENT James N. Alcock recently 
announced the appointments of the 
following men to the National Weld- 
ing Supply Association's catalog 
committee: William A. Rice (chair- 
man), Virginia Welding Supply Co., 
Charleston, W. Va.; Carl W. Berner, 
Welders Supply, Philadelphia; J. L. 
Kirk, Pocahontas Welding Supply 
Co., Bluefield, W. Va.; FE. C. Calu- 
waert, O.K.1. Welding Supply Co., 
Cincinnati; and R. 8. MeCracken, Jr., 
R. S. McCracken & Sons, Philadel- 
phia, 

Among the committee’s objectives 
this year is the study, compilation and 


6 











STRAP 


establishment of a product indexing 
system. Upon completion and adop- 
tion, such standard indexing proce- 
dures will facilitate more rapid train- 
ing of distributor personnel and help 
to simplify distributors’ sales cata- 


logs 
de ° 


New Long Island chapter 
of AWS names officers 


Orricers of the new Long Island 
chapter of the American Welding So- 
ciety’s New York section are Edward 
W. Moles, chairman: Charles W. Ber- 
ry. first vice-chairman; Earl Morris. 
second vice-chairman; and Alfred A. 
Strickland, secretary-treasurer. 

First meeting of the new group 
attracted an attendance far beyond 
expectations —-I41 persons were at the 


dinner. 
. ¥ * 


Weld rocket motors 
for guided missiles 


RESISTANCE and are welding proc- 


esses, as well as furnace brazing, 
are used by Ryan Aeronautical Co., 
San Diego, to join various compo- 
nents of rocket motors for the “Cor- 
poral” guided missile. 

The motor was designed by the Jet 
Propulsion Laboratory of California 
Institute of Technology, but Ryan has 
been the production source since the 
missile passed early stages of de- 
velopment. 


Norelco opens regional 
office in Houston 


Researcu & Control Instruments Di- 
vision, North American Philips Co.., 
Inc., Mount Vernon, N. Y., recently 
regional office at 4517 
Houston, Texas, Robert 
Seibert is manager of the headquar- 
which area that in- 
cludes Texas, Louisiana, Mississippi 
and Florida. 


opened a 
Fannin St.. 


ters serves an 


iron was welded 


to make jeweler’s street sign 


Welded strap iron 
makes graceful sign 


Anc-welded strap iron was used to 
make a graceful street sign for a jew- 
elry store in Raleigh, N. C. Eight- 
inch stock 2 in. wide was heated and 
shaped to form the script writing 
shown in above picture, Lettering is 
maroon, in contrast with sea-green 
panel behind it, and is silhouetted at 
night against store lights shining 
through translucent plastic panel. 

Letters are welded to straps, which 
were twisted to rest flat against the 
wall. These straps are painted the 
same shade as the plastic panel be- 
hind and are hardly noticeable. 


* * * 


Lightweight tank 
trailer is welded 


EXTERIOR steel rings, which are 
welded integrally with the tank shell 
and supporting frame members, give 
a new lightweight tank trailer the 
same structural strength as_ the 
heavier tank from which it is 
adpated. Designed for hauling acid, 
the trailer will carry up to 3,300 Ib 
more payload, according to the manu- 
facturer, Trailmobile 
nati, 


Inc.. Cinein- 


* * * 


Welding discussed in many 
papers at ASTE meeting 


WELDING was the primary topic in 
more than just a few of the papers 
presented at the American 
Society of Tool Engineers meeting 
held in Philadelphia. A few samples: 

F. H. Stevenson, welding engineer 
for Aerojet-General Corp... Azusa, 
Calif.. said at one of the conferences, 
“Welding and brazing are the only 
processes which can be used to fabri- 
cate some of the intricate parts made 
of high-temperature materials used in 
manufacture of rockets. rocket com- 
ponents and jet engines.” Some of 

(Continued on page 79) 


recent 
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the new and better 
cylinder manifold... 


only the-bushing turns 


The new compound pressure* cylinder manifold 
is made of the sturdiest die forgings and ex- 
truded rods; all are drilled for uniform inner 
dimension. The leak proof joint which results 
from the compound pressure design is tighter 
and more leakproof: even than the well under- 
stood and long used connection between regu- 
lator and cylinder valve. The big improvement 
of this new invention lies in these facts: you can 
have any competent mechanic assemble a cylin- 
der manifold to your own or our specifications 
with the assurance of absolute alignment and 
permanent leak proofness. Yet, the resulting 
cylinder manifold may be disassembled at any 
time, stored or moved and reassembled when 
required, It may be extended when needed, rede- 
signed when desired, stored in bins as individual 
fittings. Only the bushings move in assembly, 
thus absolute alignment is certain. 


b *patents applied for 
National, 
pat pot of a simple wrench does the job 


|... callfernia 














NAl UNA welding equipment COMPUNY... 215 tremont street san francisco 5 california 
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For Intermittent Service 
You Can’t Beat this Welder 


You Can’t Beat its Price 


You Can’t Beat its Performance 


New Pal 11-295 
‘dgu-ainp 
Mt Welder 














America’s most complete line of arc-welding equipment and electrodes 














— —~—— Ss : R 
fran ; - 
fil. P&H AC WELDER | oe P&H DC RECTIFIER WELDER 
| € A full range of sizes up to 625 amps (NEMA ha Four sizes — 200, 300, 400 and 500 amps 
rated). -All are connectable-to 220 or 440 ~~ 4 (NEMA-rated). No moving coils to break down 
js volts. Dial-lectric Instantaneous Remote Con "== no bearings, brishes,.commutator, brush 
trol is fingertip control — gives you any heat -, + riggings, etc., to replace? Dial-lectric Control 
a T you wam, right at the work gives you fingertip, heat-control at the work 
rr rrr at ae Seal ila A annem ‘ nensicincolaatiie 
. P&H POSITIONERS : P&H ELECTRODES 
i L One finger is enough to position heavy weld A type and size for every job —— to give you ~ 
\e ments for economical downhand welding. Ca cleaner, sounder welds at lower cost on mild ~ 
Ne \ pacities from 2500 to~36,000 Ibs. — remote steel, cast iron, “hard to-weld’’ steels, stain 


~ ie 
\ : ; : F ; ~~, 
control and hand-operated models less steels, or hard. surfacing ; = 
‘ . ee 
a 1 ip 











CL 








PcH 


ac ARC WELDER 
— = 















.-- the only low-cost intermittent-type welder 
that can handle low-hydrogen and stainiess-steel electrodes 


Here’s another P&H first—a low cost, 


welder with all the advantages of a 
heavy-duty machine — with a rated 
load and duty cycle as follows: 295 
amps 20%; 250 amps 30%; 200 amps 
SO% 


Wide Range — Just take a look at the 
current range of this new TI-295. You 
can’t beat it, because you go from 25 
amps to 295 amps. That means that you 
can use this machine on light-gauge 
material as well as on heavy plate. 


No Arc Booster — You get much more 
than wide current range from this new 
welder — you get an open-circuit volt- 
age of 75 volts. What does this mean 
to you? Just this — you can weld with 
low-hydrogen or stainless-steel elect- 
trodes. No other welder that sells for 


TeUCE Cranes 


the low price of the TI-295 can do this 
— can give you such outstanding per- 
formance. Moreover, arc striking is 
made easier and electrode sticking is 
eliminated. 


Exclusive P&H Dial-lectric Control — 
It’s no wonder that you get sound, uni- 
form welds with this machine. All you 
have to do is turn a radio-like knob 
with your fingertips and you get exact- 
ly the heat you need. The amperage 
adjustment is creep-proof too, so that 
when you set the heat it stays there. 
And changing heat is only a matter of 
a second or two because a three-quarter 
turn of the knob is all that’s required to 
go from minimum to maximum capacity. 

There is no hard-to-work crank to 
turn. There are no moving parts — no 


"> it i 


a 


moving coils or cores, no worm gears 
or sprockets, chain or lever adjustments. 
This means there’s less wear, less main- 
tenance, less noise — nothing to bind 
or “freeze” from rust. 

As we have said before, you can’t 
beat this welder for performance at this 
price. It’s your best welder buy. Con- 
tact your P&H representative or distrib- 
utor — see for yourself how easily 
the new P&H TI-295 outperforms other 
welders in this class. 


Wd weroinc DIVISION 


HARNISCHFEGER 
CORPORATION 


4513 W. National Ave. © Milwaukee 46, Wis. 


ee 


Qui Pate! Ovtent s® Cearts 





P&H Welding equipment is monutactured ond sold in Canada by 


REGENT EQUIPMENT MANUFACTURING COMPANY LTD. 


455 King Street West © Toronto, Ontario, Canada 





told 

Aa! Rt 
BRAZING 
ALLOYS 


SIL-BOND 
Makes 


MASS PRODUCTION 


ng SIL-BOND rings on typewriter 


return carriage bar . BRAZING Easy 
3 at RUYAL’ Typewriter 


Every day Royal Typewriter in Hartford, Connecticut 
proves the value of S/iL-BOND low temperature brazing 
alloys in major mass production operations such as the 
sequence illustrated here. 

Royal uses 15 sizes of SIL-BOND rings for strong, smooth 
joints, requiring no additional refinishing or grinding, 


which can be plated directly after brazing. 


IF YOU MASS PRODUCTION BRAZE STEEL, COPPER, 
BRASS OR NICKEL ALLOYS, YOUR BEST ECONOMY 
BUY IS S/L-BOND. 


SIL-BOND COMES IN COILS, PREFORMED RINGS 
STRIP OR STRAIGHT LENGTHS — IT’S 
CHEMICALLY BETTER — PHYSICALLY 
BETTER — 


Send for SIL-BOND—B-80 
Booklet NOW! 


Ueorao ore 


ye pasa AND SUPPLY CORP. 
\ oun ovie 
*» “WHEN METALS ARE BRAZED” BRAZING ALLOY 


DIVISION 
Write United Wire for show- 
ing date in your city! PROVIDENCE 7, RHODE ISLAND 


OFFICES IN PRINCIPAL CITIES 


1, clean, strong joints EVERYTIME! 
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i CRUCIBLE 
@ Original die after 
forging 3100 pieces nd EXwWw e L D 


hard surfacing rods 


increased forging die life 
OVER 400% 


pr@llite barucau, fe. 


By Rexwelding, R. G. LeTourneau, Inc., 
Longview, Texas, increased the life of its 
production dies over 400°: . The dies shown, 
for example, used to forge a plug adapter 
of SAE 1030 steel at 2350 F, had to be re- 
moved from the press after forging 3100 
pieces because of excessive wear and heat 
checking. The same die, after worn areas 


were machined out and faces built up with 


Rexweld-A hard surfacing rod, produced 
9300 pieces. 


h some die ofter 
Rexwelding and forging me You can do the same in your shop. You'll 
9300 pieces find that Rexwelded dies have higher edge 
strength at elevated temperatures, and re- 
sist chipping, deformation and heat check- 
ing better. And parts can be Rexwelded over 
and over. 

So, use Rexweld Rods on your next hard 
surfacing application. They are available 
in both bare rods and low hydrogen coated 
electrodes, in a wide range of grades and 
sizes. Call your local Crucible representa- 
tive — he can provide a grade of Rexweld 


adapted to your specific job. 


C a UJ Cl be LE | first name in special purpose steels 
54 years of Fine steolmading  REXWELD HARD SURFACING ROD 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED ° TOOL ° REZISTAL STAINLESS e ALLOY . MAX-EL e SPECIAL PURPOSE STEELS 
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No Job is a “Special”... 


with Mallory 
Resistance Welding 
Holders and Electrodes 


Welding pressures from under 100 pounds to 
over 6000 pounds can be handled by standard 
Mallory holders and electrodes... available 


from stock. 


In addition, holders and electrodes are avail- 
able in such a wide variety of shapes and 
designs that standard units can be combined 
in an almost infinite number of combinations. 
Practically any resistance welding job can be 


done without the cost or delay of special designs. 


The Mallory line is the result of over 25 years 
of experience in the development of special 
alloys and a complete range of designs. Write 
us, or ask your distributor, for the new Mallory 
Catalog. See for yourself the complete line of 
holders, electrodes, rods & bars, dies, castings, 
forgings, and accessories that are on the shelf 


for immediate delivery. 


Expect more... 
Get more from 


MALLorY 


In Canada, made and sold by Johnson Matthey and Mallory Lid 
110 Industry Street, Toronto 15, Ontario 








1 


Rectifiers @ Mercury Batteries 


Mt 1 ee 
Serving Industry with These Products: 
Electromechanical—Resistors © Switches © Television Tuners © Vibrators A L LO 4 
Electrochemical—Capacitors ¢« (i: ea - 


“peptic Se 


Metallurgical —Contacts ¢ Special Metals and Ceramics © Welding Materials 
MALLORY & CO fn INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sheren Titanium Cerp., Niles, Ohie 
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for cost-conscious purchasers 
of welding accessories 


vy | 


ww’ s LD J be S FIBRE 
HELMETS 


A Model For Every Welding Operation 


Every Model At Direct-To-You Savings 


Penoptic welding helmets are ruggedly 
constructed to assure best performance 
under severest conditions . . . priced lower 
under Penoptic’s streamlined, manufacturer- 
to-you distribution policy. Both the fabri- 
cated and one-piece molded shells are heat 
and flame-resistant, non-reflecting and 
amazingly lightweight. Whether you choose 
stationary or lift-front lens holder you get 
“light-tight” construction that seals out all 
glare and injurious rays. In headgears, you 
have a choice of standard or ratchet type 
adjustment ... both positive-locking ... both 
equipped with genuine leather, felt-padded 
sweatbands. Penoptic filter plates that meet 
Federal Specifications are standard equip- 
ment on all models. 


For prices and full information write Penns ylvania 
Optical Company, Reading, Pa. or 1712 Taraval 
St., San Francisco 16, Cal. 


PENNSYLVANIA OPTICAL COMPANY 


READING, PENNSYLVANIA 
Known For Fine Ophthatinic Products Fince 1886 


WELDING ENGINEER—June, 1954 





($6) WELDING ARCS 


’ A ae 
G-E AC TRANSFORMER WELDERS feature instant 


arc striking through automatic hot-start, and 
capacitor-stabilized arc. 





G-E RECTIFIER WELDERS offer you quiet, low- 
cost operation, plus the advantages of motor- 
generator welders. 


G-E MOTOR-GENERATOR WELDERS are simple to operate. A single-dial, 
dual-control current indicator makes it easy for you to set and check current 
to get the best in welding performance. 


Choose the best welder for your job 
from the full line of G-E equipment 


Only G.E. offers all three—a-c, m-g, and rectifier 


Any welder may ‘‘do,”’ but only one type is best suited 
to your particular job. Only one will provide top per 
formance at the lowest possible cost. 

You will find this particular welder in the complete 
General Electric line’ the only line which includes all 
three: a-c, m-g, and rectifier. Choose the right welder 
for your job; choose from the complete line. 


AC SET PROVIDES EASY-TO-HANDLE ARC 
For welding heavy sections at high travel speeds 
without troublesome arc blow select a G-E a-c 
welder. You can use bigger electrodes, higher current 

make fewer passes. G-E a-c welders give you easy 
starting and a stable arc for dependable operation. 


MG SET OFFERS UMIQUE INTERACTOR 
For the wide variety of industrial applications where 
d-c welding works best, select a G-E motor-generator 
set. This set offers the unique interactor, which 
smooths out voltage fluctuations producing a steady 
arc, and stronger welds. 


14 


Single-dial, dual-control makes it easy for you to 
choose the proper current and voltage setting to give 
top welding performance. 


RECTIFIER SET HAS MANY AC, DC BENEFITS 
Quiet, low-cost operation, and low maintenance ex- 
pense these are just a few of the benefits you get 
with G.E.’s new rectifier welder. Its soft arc can be 
made penetrating at the flick of a switch. 

Only G.E. offers full-time, arc-force control, to give 
you all the advantages of d-c welding. For more data 
on the exclusive features of this powerful rectifier 
welder, see the next page, and... 


CONTACT YOUR G-E DISTRIBUTOR TODAY 
Learn more about how you benefit from choosing 
from the complete G-E line—ask your distributor for 
free bulletins and information. His name is listed on 
the opposite page, and on the yellow pages of your 
phone book, under ‘“‘Welding Equipment -General 
Electric.’’ General Electric Co., Schenectady 5, N. Y. 


710-17 
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REVERSE-DRAFT FAN becomes a dust blower at the flick of a switch. 
Rectifier stacks may be periodically cleaned in this way to prolong the life of 


the equipment. 


New G-E rectifier welder offers 
unique money-saving features 


General Electric’s powerful new 400- 
amp rectifier welder provides you 
with two practical features you will 
not find in any other rectifier set: 
full-time 
reverse-draft fan. 


arc-force control, and a 


FULL-TIME ARC-FORCE CONTROL 


With G-E full-time arc-force control 
(optional equipment) you can hold a 
short arc on those extra-tough weld- 
ing jobs with little chance for pop- 


outs or freezing in. 


POWERFUL REVERSE-DRAFT FAN 
A powerful ventilating fan in G-E 
rectifier welders can be reversed 
easily to blow dirt off rectifier stacks. 
This cleaning action minimizes a 
major cause of rectifier failures. 


FOR MORE INFORMATION 


See your G-E Welding Distributor 
for full details. His name is listed on 
this page and in the yellow pages 
of the phone book under ‘‘Welding 
Equipment—General Electric.”’ 


MEMO: 


Ask about the three star-performers featured 
at the AWS Welding Show: 


G-E RECTIFIER WELDER 


the rectifier with the new features 


G-E FILLERARC- for consumable-electrode, gas-shielded welding. 


The gun feeds wire by PULLING 


ing thinner sections. 


G-E STRIKEASY 1 


allowing thinner wire for weld 


| aimed 
at long service with a minimum of interruptions in production. 
| the new electrode with a powdered-iron coat | 


ing. Boosts deposition rates so high you can save up to 35% in costs 


scene ma 


GENERAL @ ELECTRIC 
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G-E WELDING DISTRIBUTORS 


Alabama: Birmingham Alabama Oxygen, Young & 

Vann Supply; Mobile Turner Supply 

Arizona: Phoenix Consolidated Welding Supply 

California: Fresno, Los Angeles, Oakland, Socramento, 

Sen Diego, San Francisco, Ventura — Victor Equipment 

Colorado: Boulder, Colorado Springs, Denver, Durango, 

Ft. Collins, Ft. Morgan, Greeley, Lajunta, Longmont, 

Pueblo, Sterling Hendrie & Bolthoff 

Connecticut: Hartford, New Haven —Harris Company 

Florida: Hollywood Florida Gas & Chemical 

Georgia: Atianta, Macon —Welding Supply & Service; 

Augusta —-Marks Oxygen; Columbus — Williams Weld 

ing Supplies 

idaho: Boise —Olson Manufacturing 

iMinois: Chicago, Moline, Morton, Rockford-—Machin 

ery & Welder 

indiana: Evansville Drillmaster Supply; Ft. Wayne, 

Indianapolis Sutton-Garten; South Bend Perry 

Welding Sales & Service 

lowa: Des Moines Machinery & Welder 

Kansas: Wichita — Standard Products 

Kentucky: Louisville —Reliable Welding; Paducah 

Henry A. Petter Supply 

Louisiana: Alexandria, Shreveport Hughes Oxygen; 

New Orleans Consolidated Welding Supplies 

Maryland: Baltimore Arcway Equipment 

Massachusetts: Boston New England G-E Welding 

Sales Division 

Michigan: Detroit Welding Sales & Engineering; 

Grand Rapids Miller Welding Supply 

Minnesota: Duluth—W.P.AR.S. Mars; St. Paul-—-Pro 

duction Materials 

Mississippi: Jackson — Jackson Welding & Supply 

Missouri: Kansas City Hohenschild Welders Supply; 

St. Lovis--Machinery & Welder 

Montana: Billings Valley Welders Supply; Billings, 

Bozeman, Cut Bank, Glasgow, Greot Falls, Hovre, 

Kalispell, Miles City, Shelby, Sidney, Whitefish 

Valley Motor Supply; Butte, Great Falls -Mentana 

Hardware 

Nebraska: Lincoln—Lincoln Welding & Supply; Omaha 
Baum tron 

New Jersey: Kenilworth Welding Sales Corp 

New Mexico: Albuquerque industria! Supply Co.; 

Hobbs Western Oxygen; Las Cruces, Silver City 

Car Parts Depot, inc 

New York: Buffalo Welding Equipment Soles; New 

York Welding Sales Corp.; Syracuse--W elding 

Engineering & Equip. 

North Carolina: Charlotte—Dixie Gases; Gastonia 

Gastonia Motor Parts 

North Dakota: Bismarck, Fargo Acme Weldin; Supply 

Ohio: Akron, Cincinnati, Cleveland, Columbus, Dayton, 

Mansfield Burdett Oxygen; Toledo -Odland tron 

W orks 

Oklahoma: Oklahomo City Hooper Supply 

Oregon: Eugene, Portland J. E. Haseltine; Medford, 

Portiand industrial Air Products 

Pennsylvania: Allentown, Philadelphia, Pittsburgh 

Areway Equipment 

South Carolina: Columbia, Greenville Welding Gos 

Products 

South Dakota: Deadwood —-Hendrie & Bolthoff 

T Chatt: ga, Knoxville, Nashville 

ing Gas Products; Memphis Delta Oxygen 

Texas: Abilene -M&M Welding Supply; Alice, Corpus 

Christi-Crane Welding Supply; Alpine, E! Paso, 

Marfa, Pecos Car Parts Depot; Amarillo Welding 

Equipment & Supply; Beaumont. & W. Welding 

Supply; Brownsville, Horlingen Acetylene Oxygen; 

Dallas — Hill Equipment & Supply; Houston —G-E Weld 

ing Sales Division; Lubbock -Welders Supply of 

Lubbock; Midland —-West Texas Welders Supply; 

Odessa, Pecos -Western Oxygen; Orange Marine 

& Petroleum Supply; Pecos ~Weldin pply Co.; 

Plainview Plains Welding Supply, es Angelo 

Southwestern Welding Supply; Texarkana Hughes 

Oxygen; Wichita Falls -Nortex We'ding Supply 

Utah: Salt Lake City —The Galigher Co 

Washington: Seattle, Spokane J. E. Haseltine; Spo 

kane, Yakima industrial Air Products 

West Virginia: Bivefield Bluefield Supply, Chories 

ton Virginian Electric; Huntington, Logan —Logan 

Hardware & Supply 

Wisconsin: Milwovkee—-Machinery & V/elder 

Alaska: Anchorage Northern Supply 

Canada: Toronto Canadian GE. 

Hawaii: Honoluiu American Factors, Ltd. 
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}, WE PROUDLY PRESENT 


TA-250 


E> FF SERIES 


Here is a series of electrically controlled A.C. 
welders designed for the tungsten arc process—a 
combination of the widely recognized welding 
characteristics of famous Miller 200 Series Welders 
plus the unique features of Miller’s patented 
UNITRAN control circuit. 


UNITRAN unites, electrically, a Miller-built trans- 
‘ former with its own integral flux diverter. This 
eliminates the need for any mechanical type of 
current control, and along with optimum open 
circuit voltage, high frequency generator and bal- 
ancing resistor, insures superior quality and flexi- 
bility throughout the entire welding range. 


Write for free, complete, informative literature 
on our 25th Anniversary TA-250 Series .. . 
you'll be glad you did. 


er 


Tungsten 


MANUFACTURERS OF HIGH-QUALITY ELECTRIC ARC AND SPOT WELDERS SINCE 





Arc Welders 


(AZZ oma 


UNITRAN has no moving parts, assuring minimum 


WITH 


maintenance and quiet operation; permits a wide 
variety of remote operations, including hand and 


foot remote control. 


All models are power factor corrected, convert for 
use with shielded arc electrodes at the flick of a 
switch. A full line of running gear, self-contained 
coolant systems, remote current and gas-water 
controls is available. 





CURRENT 
RANGE 


RATED 


MODEL OUTPUT 


TA-25 1-P 5-250 amperes 
10-400 amperes 


15-600 amperes 


150 amperes 
TA-252-P 
TA-253-P 


235 amperes 


350 amperes 











ELECTRIC MANUFACTURING COMPANY Inc. e 
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UCCESSFULLY 
BRAZED , 


ry 
WITH 


SILVALOY 


LOW TEMPERATURE SILVER BRAZING ALLOY 


ARROWS INDICATE SOME OF THE SILVALOY-BRAZED POINTS 








Continuous grinding gages made by Arnold and distrib- ADJUSTABLE-DIAMETER CALIPERS FOR SPLINES 
uted by Federal “take the gamble out of grinding” by CALIPERS KEYWAYS, ETC. 
automatically controlling dimensions. They are helping 

many manufacturers to speed and simplify cylindrical 


CARBIDE TIPS BRAZED IN POSITION 
grinding operations and to eliminate waste caused by Ts 


' : A : LUNGER IS BUTT BRAZED TO SHANK 
undersize rejects and oversize regrinds. 


Silvaloy Low Temperature Brazing Alloys and APW flux 
are used in the manufacture of these gages, to be certain 


of strongest possible construction and trouble-free per- 
formance. Some of the Silvaloy-brazed points are shown ‘ 
here. 


Low Temperature Silvaloy Brazing is helping to speed 
production, lower costs and improve results for manufac- 
turers in many fields. Call the Silvaloy Distributor in your 
area for information—or ask him for technical assistance. |2 DD E RA 
A Silvaloy Technical Engineer will be sent to your plant, 


at once, without cost or obligation to you. * * * * 


FREE: SEND FOR 48-PAGE BOOK “A COMPLETE GUIDE TO SUCCESSFUL SILVER BRAZING” 
THE SILVALOY DISTRIBUTORS 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC. THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 
SEATTLE, WASH, +» PORTLAND, ORE. MILFORD, CONNECTICUT Division of FEDERATED STEEL CORPORATION CHICAGO, ILL. » MINNEAPOLIS, MINN, 
SPOKANE, WASH NASHUA, NEW HAMPSHIRE CLEVELAND, OHIO INDIANAPOLIS, IND. - KANSAS 


CINCINNATI, OHIO CiTy, MO. + GRAND RAPIDS, MICH. 

EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY DETROIT, AICI. » ST, LOUNS, MO 
PHILADELPHIA, PA. - CHARLOTTE, N. C. Division of FEDERATED STEEL CORPORATION 
BALTIMORE, MD. + YORK, PA PITTSBURGH, PA, » CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. re ee 
KNOXVILLE, TENN SAN FRANCISCO, CALIFORNIA 

OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA BAKER PLATINUM OF CANADA, LTO. 
UNION, NEW JERSEY » NEW YORK CITY FORT WORTH, TEXAS » HOUSTON, TEXAS SAN DIEGO, CALIFORNIA TORONTO + MONTREAL 


THE AMERICAN PLATINUM WORKS <4a/ 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 
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Welding 
Monel-Clad Steel? 


140s are right! 


If you are doing any of the following jobs, Inco’s “140” Monel 
electrode is the one to use: 


1. Welding the clad side of Monel-Clad Steel. 
2. Overlaying Monel on steel. 


3. Joining wrought or cast Monel and nickel to 
steel and stainless steel. 


The “140” Monel electrode has a special low-carbon flux coat- 
ing which enables you to make crack-free deposits of Monel® 
directly on steel. Technical Data for 
“140” MONEL ELECTRODES 
For special applications, the “750° Monel electrode offers Current requirements: D.C., reversed polarity 
other important advantages: hice oo, 


dia 70-110 amps. 





32” dia 110-150 amps. 


e Eliminates the need for a seal bead of nickel in weld- 
ing the clad side of Monel-Clad Steel. 


3/16” dia. 140-190 amps. 


satan : ; Properties of welds: 
@ Eliminates need for a barrier layer of nickel weld Butt Joints — (°4” Plate) Tensile P.S.1. 


metal between steel and Monel overlays. Monel to mild steel 70,100 
Nickel to mild steel 64,600 
e@ “140” welds have corrosion resistance and physical Monel to Type 316 
: . stainless 87, BE 
properties comparable to solid Monel. bance tae wate 
Monel to Type 347 


tainless 81,100 











Although not recommended specifically for that purpose, 
“140” Monel electrodes may be used to weld solid Monel in 
place of the standard “130” Monel electrode. 


If you encounter problems in welding any of the Inco Nickel 

4 > »y ‘ “’a «6 Tae i@s ‘ rice Sect) ig 
Alloys, remember that Inco’s Technical Service Section is Guided bend test apecknen 
always ready to assist you. of welded overlay made 
« with new ‘‘140"’ Monel elec- 

trode directly on 3” by 6” by 
3/8” steel plate. Note the 
excellent ductility and ad- 


THE INTERNATIONAL NICKEL COMPANY, INC. nea igen ima 


67 Wall Street, New York 5, N.Y. fi 
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HEWITT-ROBINS 


EXECUTIVE OFFICES; STAMFORD, CONNECTICUT 
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New Cover Compound, 
Rayon Reinforced, 
Now Made to 
IAA Specifications 


Twin-Weld—the original twin line 
welding hose—is now three ways 
better. It’s safer . . 
IAA approved. 

Be safe, be sure, get greater hose 
life and handling ease . . . choose the 
welding hose preferred by over 7 out 
of 10... Hewitt-Robins Twin-Weld. 


ENGINEERING DATA 


TUBE: Non-porous, smooth tube for 
full free-flowing of gases at all times. 


. stronger... 


CARCASS: Now reinforced with a 
single braid of high-tensile rayon 
yarn, applied with special braiding 
equipment . . . equal in strength and 
fabric content to the highest quality 
two braid hose. 


COVER: New flame-resistant, oil- 
resistant cover made from premium 
quality synthetic compound that 
won’t become hard or brittle. Surface 
is smooth . . . won’t crack, peel or 
discolor . . . resists abrasion of sharp 
metal, heat, grit and dirt. For quick, 
positive identification oxygen line is 
green—acetylene line is bright red. 


SIZES: O.D.’s now conform to IAA 
specifications— 7/16", 17/32", 19/32" 
~-. LD.’s 3/16", 1/4", 5/16". 
WORKING PRESSURES: Up to 200 
psi. 


Here is a partial list of 
HEWITT-ROBINS PRODUCTS 
that will help you 
cut handling costs and 
increase operating efficiency. 


MACHINERY 


Belt Conveyors 

Belt & Bucket Elevators 
Car Shakeouts 
Conveyor Idlers 
Dewaterizers 
Mechanical Feeders 
Foundry Shakeouts 
Mine Conveyors 
Reclaiming Systems 
Screen Cloth 

Stackers & Trippers 
Vibrating Conveyors & Screens 


INDUSTRIAL RUBBER 
PRODUCTS 
BELTING: 


Conveyor 
Elevator 
Transmission 


HOSE: 
Acid 
Air & Air Drill 
Barge Loading 
Dust Suction 
Fire 
Fuel Oil & Gasoline 
Gasoline Pump 
Mud Pump Suction 
Oil Suction & Discharge 
Propane-Butane 
Road Builders’ 
Rotary Drilling 
Sand Blast 
Sand Suction 
Sea Loading 
Servall®, All-Service 
Steam 
Tank Car & Tank Truck 
Vacuum & Air Brake 
Water & Water Suction 
Welding, Twin-Weld* 


For information and service on in- 
dustrial rubber products, contact 
your Hewitt-Robins Industrial Sup- 
ply Distributor. Through his com- 
plete stock of Hewitt-Robins Rub- 
ber products, and his familiarity 
with local field conditions, he can 
fill your supply needs promptly and 
correctly. See Classified Phone 
Book for the Hewitt-Robins Indus- 


INCORPORATED 


DOMESTIC DIVISIONS: Hewitt Rubber ¢ Robins Conveyors ¢ Robins Engineers @¢ Restfoam 
FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal ¢ Hewitt-Robins Internationale, 
Paris, France « Robins Conveyors (S. A.) Ltd., Johannesburg * EXPORT DEPARTMENT: New York City. 


trial Supply Distributor serving your 


en eee ee ee eee ean EEE EER ED DEDEDE ES EE ED EEE SEES SS SESS SDSS ED aaa aS as aaa en ea aaDaDareaanar ear ewen en ananreenenaanal 
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AO 404A 
DURAWELD GOGGLE 


Quick Facts 


SIDE SHIELDS — Specially designed to bar un- 
desirable light rays, sparks and metal splashes, yet 
provide indirect ventilation to reduce fogging. 


EYECUPS — Individual, fit contour of each eye, 


: snugly against face. Low set for wide angle vision. 
Travel the country from coast to coast and you'll see AO’s 404A goggle Won't conduct heat or electricity. 


worn by welders in the welding departments of the largest plants. . . BRIDGE — Ball-chain type insulated with tubing, 
‘ 3 F curved slightly for comfortable fit. Quick adjust- 
and in the smallest shops. ..on new workand maintenance. It’s research- ment. 


born and engineered to protect against dangerous light rays, glare, HEADBAND — One-piece rubber, easily adjusted. 
‘ a " . . . B LENSES — 50 mm. Noviweld or Filterweld shades 

¢ = © 7 
flying sparks, and scale on acetylene welding, cutting, burning, 2,4, 5, 6...0n Mocbede iheaseninedieatiien 
brazing, furnace operations ... with maximum comfort and certainty. yellow sodium flare in shades 3, 4, 5,6. . . or Pink 
8, os y Didymium 6.00 Curve, 50 mm. round Super 
Armorplate. Noviweld and Noviweld-Didymium 
lenses are protected from pitting by easily replace- 


able cover lenses. Specify type of lens and shade 
number. 


Research and Engineering Give RUBBER CUSHIONS — These are available a- 


round facial portion of goggles at a slight extra cost. 
AO WELDING 
GOGGLES een 


Leadership in Eye Protection DURAWELD COVERGLAS 
‘iy ; ” GOGGLE 


Quick Facts 


SIDE SHIELDS — Light-tight for welders, pro- 
vide indirect ventilation. 


LENSES — Shape of 57.8 mm. lenses permits a 
wide field of vision up to 20% greater than other 
goggles of this type. 


HEADBAND — New, all rubber, easily adjustable 
by pulling headband through slots at end of eye- 
cups. 


; , ; : : . ; ’ EYECUPS — Opaque, specially designed to fit 
The result of careful investigation, and painstaking engineering, this over practically all types of personal and safety 


goggle is used by many gas welders, burners, cutters, brazers and fur- a 
: ee BRIDGE — High grade leather. Instant adjust- 
nace men for wear over their personal and prescription safety glasses. ment. 


They prefer its light weight and its sure protection against injurious Note: Goggle can be supplied with rigid bar bridge 
‘ yP — iy . : . . P ¥ - J as No. 327B; with adjustable rigid metal bridge as 
light radiations, flying sparks, glare and scale. Be sure to ask about No. 327R. Specify the style of bridge you prefer. 


this double protector. We call it the 327A Duraweld Coverglas goggle. 


with American Opti- 
cal Safety Equipment 


A 6) ° Keep your workers 
! merican tical in the Safety Zone 


\) : : Your neorest AO 
Sofety Products 
Representative 
aa 7” can supply you 
SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES < — 
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Why be almost right... 


THERE'S AN EXACT WESTINGHOUSE 





ELECTRODE FOR YOUR SPECIFIC JOB 


For better welding performance let Westinghouse 


welding engineers help you select the right rod 
for your particular application. Whether it’s mild 
steel, low alloy steel, stainless steel, cast iron or 
hard surfacing, the broad range of Westinghouse 
types and sizes assures you of an electrode 
best for you—best for top welding results at 
lower cost in your particular application. 


you can 6e SURE...i¢ irs 


Westinghouse 
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FREE samples on request—Iry a quality 
Westinghouse electrode on your toughest job. 
Ask for a free sample from your Westinghouse 
welding distributor, or use coupon below. Be 
sure to specify type of job involved. 

FREE welding guides— 1 hese helpful manuals can 
save you welding dollars. Send for your 
copies, today. 


WESTINGHOUSE ELECTRIC CORPORATION 
Welding Department 
P.O. Box 868, Pittsburgh 30, Pa. 

Please send me literature on the items checked below 
Complete Line Electrodes (B-6070) 
Cast-lron Electrodes (B-6076) 

Stainless Steel Electrodes (B-6077) 

Mild Steel Electrodes (B-6078) 

New RA Welder (B-6129) 

New TA Welder (B-6367) 

Free Electrode Samples for (type of job) 


NAME 
COMPANY 
ADDRESS 


CITY ZONE 





Powder-Cutting 
Saves *2,000 


Powder-cutting replaced cold-sawing in this foundry opera- 


tion, and did three times the cutting in half the time. 


LINDE engineers were called in to help solve the problem of 
reducing giant flywheel castings to furnace-charging size. The 
castings had been part of an experimental program to develop 
accurately balanced flywheels for diesel engines. Test castings 
had to be cut for remelting. ... But because of their great size, 
scrapping by formerly used methods would have been costly 


if possible at all. LInpe advised powder-« utting. 


In powder-cutting, a powdered metal is added to the oxygen 
stream to raise the temperature of the cutting flame, and 
increase the speed of the severing action. Among other things 
foundries are using powder-cutting to remove gates and risers 
from stainless steel castings, to wash away sand-incrusted casting 

This 3-ton, 13-in. thick magnesium-bronze flywheel casting was surfaces, and for gouging out defects prior to repair welding. 
reduced to furnace-charging stze by pouder-cutting in less than : ; 7 : 

fs 4 LINDE service engineers will be glad to help you determine 
& hours, Previous methods required over 16 hr. to cut up a 2 

casting only L-in thick Powder culling proved lo be the most the hest powder-cutting setups or other uses of the oxy-acetylene 


economical method for this job. process for your needs, 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street CC New York 17, N. Y. 
Offices in Other Principal Cities 


Trade-Mark 


In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited 


“Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
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Want D-C Welding at its best? 


Get Sureweld D-C Rectifier 


eR oF cee apap mcmnnencenr mpesceRRNY 


FEATURES 
THAT MAKE 
SUREWELD YOUR ONE BEST BUY 


Powerful Heavy-Duty Cooling Fan keeps 
temperatures on all windings and rectifier 
well below safe limits. 


Safety Recessed Control Panel houses 
all controls. 


Selenium Rectifier Stack of sturdy, heavy- 
gouge metal plates, extra large in surface 
crea for maximum cooling of rectifier. 


Thermostat protects rectifier and trans- 
former from abnormal heating. 


Lifting Hooks permit easy, safe hoisting of 
welder. 


Exclusive Transformer Design (patent ap- 
plied for). Rectangular unit with extremely 
low center of gravity, 


Sturdy Drip-Preof Cabinet has flush-front 
construction and recessed control panel. 


Copyright 1954, National Cylinder Gas Company 


Arc Welder for easier welding, 





lower power costs and a 





lot less maintenance 





When you see the Sureweld D-C 
Rectifier Arc Welder in action, 
you will agree that this is D-C 
welding at its best. It means easier 
welding because the unique trans- 
former-reactor-rectifier unit pro- 
vides welding current with out- 
standing arc stability at all current 
settings ... with no “fading,” with 
a minimum of arc blow, with in- 
stant recovery after shorts. Output 
current is modified at will by 
means of the easy-to-operate dial 
type control. There’s a wide range 
m, Of current available in 

® every size of welder. 
Sureweld means lower 
j power costs because of 


if | high electrical efficiency, 


good power factor rating. Little 
power is consumed while welder is 
idling. There’s no heavy starting 
current inrush. 

It means less maintenance be- 
cause there are no moving parts in 
the operating assembly, no bear- 
ings, brushes, commutators to 
wear out or get out of order. The 
Sureweld is so outstanding you 
must see it in action. Your author- 
ized NCG dealer or your local 
NCG office will arrange a free 
demonstration. Or mail the coupon 


below for descriptive literature, 


NATIONAL CYLINDER GAS COMPANY 
840 N. Michigan Ave., Chicago 11, Ill. 


Branches and Dealers from Coast to Coast 


National Cylinder Gas Company 
840 N. Michigan Ave., Chicago 11, Illinois 


() Please send illustrated Bulletin NH-114 containing 


® 


Name 


Firm 


Address 


| 

| 

1 

1 

I ry : : : 
me | am interested in a demonstration. 
| 

| 

| 

| 

| 

| 

| 

| 


City 


full details of new Sureweld D-C Rectifier Welder. 


Zone State 





HOWS THIS FOR AN 
OVERHEAD WELD ? 


. . » You can make mild steel 
welds like this in any position 


with the improved IRC) TIS E electrode 


Above is an unretouched photograph of a butt 
weld made in the overhead position with the 
improved AIRCO 78E electrode, AWS Class 
E-6010. The joined sections are 3/8” SAE 1020 
steel plate, welded with 5/32” electrodes at 
130 amperes, DC reversed polarity. 


A smooth-looking weld, yes, but appearance is 
only part of the story with the AIRCO 78E 
electrode. 

Field testing in all welding categories covered 
by AWS Class E-6010 specifications has shown 
that the improved 78E consistently outperforms 


Air RepuCcTION 


60 East 42nd Street * New York 17, N. Y. 





other electrodes of its type in weld quality, speed 
and ease of handling. 

The 78E’s improved flux coat gives you higher 
current capacity and faster burn-off rate . . . with- 
out “‘fingernailing” or slag and gas inclusions in 
the weld metal. Result: in all positions, weld 
quality is every bit as good as its smooth outward 
appearance would lead you to hope. 

If you haven’t yet had a chance to give the new 
AIRCO 78E a trial, get in touch with your Airco 
office or dealer today. Here’s another suggestion: 

ask for a copy of Catalog 10, “Pocket Guide to 
Airco Electrodes.” 


Divisions of Air Reduction Company, Incorporated 

with offices and dealers in most principal cities 

Air Reduction Sales Company 

Air Reduction Magnolia Company 

Air Reduction Pacific Company 

internationally by Airco Company International = 


— 
at the frontiers of progress you'll find i SSS 


>= 
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D 
NO DETRIMENTAi FLASH, SPATTER, OR EXPULSION in welding aluminum or stainless 
steel assemblies when you use G-E Slope Control. Shown here applied to a G-E syn- 
chronous precision resistance welding control, this accessory overcomes the disadvantages 


of suddenly applied welding currents . . . gives longer electrode life and reduces tip pickup. 
Slope time dial is at left, heat control setting at right. 


Now, Standard Welding Machines 





Meet Special Production Requirements 


with G-E Accessories for Resistance Welding Controls 


Easily added to present equipment or included in your 
new G-E resistance welding control, these special 
purpose G-E accessories now make possible special pro 
duction performance with standard machines. They can 
be applied to synchronous or nonsynchronous controls. 


General Electric Company, Sertion D790-2 

Schenectady 5, New York 
GEA 6075, Accessories for Resistance Welding Controls 
|GEA 5945, Synchronous-precision Control 


GEA 5816, The Story of Resistance Welding—theory behind 
the process and complete description of all G-E controls 


Practically any application requirement can be met with 
G-E controls . . . correcting for current voltage varia 
tions, controlling rate at which current rises to welding 
value, tempering or forging, etc. ee 

Company 


For complete information on G-E control and control 
Address 


accessories for resistance welding contact your nearest 
G-E Apparatus Sales Office or your welding machine 
manufacturer, or send in coupon at right. 


GENERAL ELECTRIC 


IMPROVE WELD QUALITY correct in- REDUCE REJECTS -for better, more consistent REDUCE WELD CRACKING and porosity, 
coming voltage variations with G-E welds this self-enclosed and completely automatic eliminate excessive indentation. G-E 
Voltage-compensating Regulator ... G-E Current Regulator maintains constant Up-down Slope Control provides 
maintains rms weld current within +2%. welding current within = 2% of preset value. gradual current increase and decrease 


2 


Oe leaaiae 





1S NEW ELECTRODE 
ATALOG 


4,%¢f 


Information 
e 
° 


Deseriptit 


Chemica 
rrycodures 
nded Pre 
pmamene 
Reece aS 
1a 
Engineer"é Da 


he new Murex catalog—just off the press 

— makes it easy to select exactly the 
right electrode for any arc welding application. It tells where to use and 
how to use each of 20 mild steel and low alloy electrode types. It contains full 
information, including physicals, chemical analyses, code and specification 
qualifications and standard sizes on each of these electrodes. 


You will find frequent use, too, for the helpful engineering data section 
containing procedures for estimating welding costs, hardness conversion tables, 
lists of SAE steels and other reference material. 

Make sure you get your copy by writing on your company letterhead 
today. Or, ask your M & T representative or distributor to reserve one for 
you now. 
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You. gef design assistance, too! 


1" RIPLE: 


on stainless steel selection problems 


4 q 7 O™ of our experienced stainless 
CF CU) men will be glad to work with you 
a 
_»9pae 





What you want 
When you want it 
At the right price 











so that you can use the most effective 
and economical gradesand sizes. And 
we follow through from design to de- 
livery to make sure that you get ex- 
actly the steel specified for the job. 
With complete stocks of dependable 
USS Stainless Steels, fast delivery 
service, and competent, thorough 
technical assistance, we offer a real 


U.S. STEEL SUPPLY 


DIVISION 





General Office 
208 So. La Salle St., Chicago 4, Ill. 


. _— 


Warehouses and Sales Offices 
Coast to Coast 


UNITED STATES STEEL 
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cost-cutting combination. 


Whatever your demands, it'll pay 
you to call on U. S. Steel Supply the 
next time you need stainless steel. 
Our unusually complete stocks of 
USS Stainless include bars— rounds, 
squares, hexagons, angles, channels, 
and the widest selection of grades, 
sizes and finishes of sheets and strip 


available. 
For further information on stain 
less steel, just send us the coupon. 


U. S. Steel Supply 
208 So. La Salle St 
Chicago 4, Ill 
Gentlemen 

Please send me, without obligation, your 
literature containing complete information on 
your Stainless Steel stocks and service 


Name 
Company 


Address 
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INCOLN “JETWELDI 




















...industry’s greatest team for 
low cost, high speed hand welding 





Lowest manual welding costs 
are achieved with “Jetweld”, the 
high speed welding electrode de- 
veloped and introduced by Lin- 
coln, and “Fleetwelder’’—Lincoln’s 
AC transformer-type welder. 


For the first time, “Jetweld” 
utilizes powdered metal in the 


electrode coating ... enabling use 
of higher currents to speed weld- 
ing. Iron powder becomes an ad- 
ditional source of metal for the 
weld. Welds are more uniform, 
free of undercut, of X-ray quality. 


THE RESULT: Average increases 
in speed of 35%... and more. 


CHECK LINCOLN’S NEW LOW PRICES 
Lincoln’s new combination of 
lower AC machine prices and 
faster welding with “Jetweld” can 
cut your welding costs. See for 
yourself. Have your Lincoln repre- 
sentative check your requirements 
for electrodes and welders. Call 
or write. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1705 
CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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One new city added every month 


IN LAST month’s issue, ELDING ENGINEER presented 
the 1953 statistics of the welding industry, As you 
may remember, 1953 was a big year with sales total- 
ing $613,600,000. This year should be better, and 
even bigger and better years are to come. At least 
that must be the case if the vital statistics are to be 
believed. 

According to the Census Bureau, a new baby ar- 
rives in about every eight seconds. The rate is 3,- 
900,000 babies a year, 325,000 a month or nearly 
10,700 every day. This means that our population 
is growing at the rate of one new city each month. 
\ city that is larger than Omaha (1950 population 
251,117) or Toledo (population 303.616) and al- 
most the size of Birmingham (population 326,037). 

To realize what this can mean to welding, think 
of Omaha or Birmingham or Toledo—whichever 
one you know best. Think of how many welding sup- 
plies it takes to keep Birmingham going. Now im- 
agine a city of that size added to the country every 
month, And think of that sort of addition going on 
indefinitely for years to come. Business ought to 


continue good, don’t you think? 


Bi T, you may want to argue, 
Birmingham is a full-blown city, complete with in- 
dustries to provide jobs, and babies are just babies. 
How can 325,000 new babies a month affect the de- 
mand for welding? What kind of bill of goods is 
the editor trying to sell us? 

There is an answer to that one, too, The ever- 
increasing baby crop means that America is going 
to have to have more homes and furniture and cars 
and clothes and countless other things. First baby 
buggies will be needed, then toys, bicycles, automo- 
biles, stoves, furniture, refrigerators and baby bug- 
gies again——a never-ending cycle of products. All of 
them will demand welding, either directly in pro- 
duction or indirectly for maintenance. 

With the use of welding on the upswing in just 
about any industry you can mention, how can weld- 
ing sales keep from increasing as the years go by? 
Furthermore, welding is spread over so many dif- 
ferent industries that it is virtually depression-proof. 
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When sales are down in this area, they will be up 
someplace else. Only in the case of a severe nation- 
wide depression affecting all industries will welding 
he seriously affected. 


Even if you are in the fabrication 
and not the marketing end of your business, it 
might be wise to examine present population statis- 
tics closely so that you can gear production to fit 
the market. Do you know, for example, that better 
than half of the married couples of today have en- 
joyed their marital status only since 1910? There 
are today 37,000,000 family units, and 22,000,000 
of them—nearly two-thirds—came into existence 
since 1940. 

If your products are for the family, without ques- 
tion your market will be good, 

While babies are being born, other people are 
getting older, in 1900 there were 5,000,000 people 
over 65. Now there are 13,000,000 people in that 
age group. More welded railings will have to be 
built to assist these oldsters upstairs, By 1975, it is 
predicted, there will be 20,000,000 people over 65. 
Gosh, maybe even you and I! 

However, you don’t have to wait for people to 
grow old in order to sell welded railings. Of the 
new homes built since 1945, 54°7 are equipped with 
ornamental iron, It has even been claimed that more 
ornamental iron was made and sold in the United 
States since 1945 than was made throughout the 
world in the past thousand years previous to 1945. 
If this is true, it is certainly a tribute to welding. 

Besides births and aging, the years will bring 
other changes. Distributors, watch your mailing 
lists! According to the Census Bureau, 31,000,000 
people will be moving this year. That means a 
change of address about every second. We're doing 
our share—have you noticed that the new address 
of the editorial office of WeLpinc Encineen is: 330 
W. 42nd St... New York 36, N. Y.? 





Our new hard-facing manual has separate sections 
showing typical hard-surfacing applications in 
SEVEN basic industries. Every procedure job 


proved. 
Tells which alloy to use and how to apply it. 


Describes complete line of Victor alloys for gas or 
electric manual and automatic welding. 


Printed on heavy paper with durable covers, for 
field use. 


GET YOUR FREE COPY NOW 


Mail Coupon Today 


Victor Equipment Company, 
Alley Rod & Metal Division 
11440 So. Alameda St., Los Angeles 59, Calif. 


Gentlemen: Send my free VICTOR hard-surfacing manual. 
I need sections covering: 


C2 Brick and clay ") Dredging 

(_] Cement _] Earth moving 

0 Coal mining _) Metal mining 
7) Rock produets 

Name___ 

Position. 

Company 

Address__— 

See State 


Ol6Ging ARMS 
APPL iCaTi gg: 
. . 


TYPICAL MANUAL PAGE 


Illustrates the part (1)... the 
alloy Victor recommends (2) 
.-. and how fo apply it (3) 


Profitable dealerships open; inquire now! 


VIGIOK 


for welding 
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VicIOR EGUIPMEN! COMPANY 


ALLOY ROD AND METAL DIVISION 
11440 So. Alameda St. © Los Angeles 59 


Mirs. of welding & cutting equipment; hardfacing rods; blasting nozzles. 
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ae 
“RUMBLE of the latest hydrogen 
the South Pacific 
has continued to be heard around 
the world”’—Dr. John R. Dunning 


bomb tests in 


DISTINGUISHED 


Paris, 


visitor from 


France: Pierre Vhilippon, 
L’Air Liquide, the win- 


of the 1953 Morehead Medal 


Societe 


ner 


Chicago: IAA 


Meeting in Chicago for the first time in 20 


years, the International Acetylene Association had one of 


those “best yet” conventions. Registration neared 500. 


BY CLYDE B. CLASON 


— the standpoints of both at- 


tendance and technical program, 


the three-day meeting of the Inter- 
national Association. held 
at the Palmer House, Chicago, April 


7-9, was an outstanding success. Total 


Acetylene 


registration was close to 500, while 
190 tickets were sold for the 


opening luncheon. 


exactly 


Besides the opening luncheon cus- 
tomary at IAA gatherings, special 
events included a black-tie dinner for 


the Morehead 


Medal, a panel discussion on welding 


the presentation of 


and cutting safety and an inspection 
tour of Underwriters Laboratories, 
Inc. In addition, simultaneous tech- 
nical sessions were heid at two after- 
(1) the steel 
(3) the 
(4) repair and 
fabrication. Nine very good technical 


noon periods, covering: 
industry; (2) railroads: 
chemicals industry; 
papers were given 


DUNNING ON ATOMIC POWER 


Feature address at the initial lunch- 


eon was delivered by Dr. John R. 
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Dunning, dean, school of engineer- 


ing. Columbia University, 
first man in the United States to split 
the uranium atom. Dr. Dunning was 
also responsible for perfecting the 
yaseous diffusion method of obtain 
ing uranium isotope U-235 and di 
rected the development of Columbia 
University’s first cyclotron. 

His talk stressed the peacetime po 
tentialities of What 
the Atomic Commission is 


accomplishing today, he said. is to 


atomic power, 


Energy 


build up a large production enter- 
prise for the production of atomic 
fuels. Bombs are a secondary aspect 
and interlude.” A 
third war would be so 
perately costly that 
right mind would dare to start one. 
Unfortunately, the 


tion leaves a little too much leeway 


unfortunate 
world 


“an 
des- 

nobody in his 
sanity qualifica- 
for one to have an entirely easy mind 
about the future 

Many thousands of miles of welds 
have been made in atomic energy 
plants, Dr. Dunning revealed, and 
no trouble al all has been experien ed 
with welding, even though it is being 
used 


mostly for the fabrication of 


and the 


leakproof containers, 
Another excellent talk at the lunch 
eon was delivered by WV, \ 


Ir.. the retiring president of the In 


i] 
Brown. 


Acetylene 


who is 


Association, 
The 


Chicago, 


ternational 
Brown. president of 
Liquid Carboni: 
cited 


tinuing prosperity may be expected 


( orp 


many good reasons whiy con 


Among other 
facts. he brought out that consume 


by American business 


spending power is today five times 


what it was in 1940 and even after 


allowances have been made for in 


flation and taxes’ the average man 
still has about twice as much to spend 
as he did in the prewar years, 


Merpat TO FRENCHIMAN 


Pierre Philippon of the Societe 
| “A | iquide Paris flew over trom 
France to 1953 


Medal 
Hench. president, 


receive the James 


furner Morehead 
hands of ta W. 
American Oxygen 
Harrison, N. J.. and a director 
past president of TAA. 

M. Philippon, who was born in 
Paris. Jan. 11. 


can only be 


Service 


( orp., 


what 
the hack 


career,” 


1885, has had 
des ribed by 
neyed phrase, “a colorful 
After the first world war, he was put 
in charge of all foreign operations 
for L’Air Liquide, His “territory” in 
cluded the following countries: North 
Africa, Central Africa, Mada 
gascar, Belgium, Luxembourg, Spain. 
Portugal, Italy, Poland, 


(,reer ce. 


Hungary, 
South 
Straits Set 
Hongkong, Ja 
Argentina 
Altogether. he operated over a 


Yugoslavia, 
Africa, 


tlements, 


| gy pt, 
Lebanon, Syria 
Indo-( hina 


pan, Canada. Brazil and 
hun 
dred oxygen and acetylene plants in 
those countries. 

last 
part in the 
Mission 
Washington and was sent by General 
Supreme Allied Head 
North Africa to reopen 


and operate the oxygen and acetylene 


During the war, 
took an 


Purchasing 


Philippon 
active French 


operating in 


| isenhower's 


quarters in 


plants located in that strategic area. 
He was given the Morehead Medal in 
recognition of “his leadership in the 
acetylene industry's contributions to 
the industrial and economic achieve 


ment of the Free World’ 
New 


Phe 1954-1955 officers, elected dur 


ing the business meeting on the last 


DANIELS PRESIDEN 


of the convention. are 
President: hk. A. Daniels, 


president in charge of sales, 


day 


vice 


Victor 
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JAMES W. DUNHAM, National Cylinder Gas Co., Chicago, past president 





D. €., another past president 





J 
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ANDRE LOT, Canadian Liquid Air 
IAA director, and Ernest A. Daniels, Vietor Equipment 
Co., San Francisco, newly elected president of TAA 


WALDO B. AMES, president, Illinois State Chamber of Commerce, Chicago; 


. J. Lincoln, Jr., Air Reduction Sales Co., chairman, executive committee; 
W. Hench, American Oxygen Service Corp., director and past president 


and 


Co., Montreal, an W. A. BROWN, Jr., 


and director of IAA; R. B. Swope, Southern Oxygen Co., Inc., Washington, 


director; H. F. Reinhard, secretary 


Liquid Carbonic Corp., retiring 


IAA president, and Dr. John R. Dunning, atomic sci- 


entist and featured speaker at the opening luncheon 


Equipment Co., San Francisco. 
Vice-president: J. Carl Bode. Na- 
tional Carbide Co.. New York City. 
Secretary: H. F. Reinhard  (re- 
elected). 
Treasurer: Walter Bender, Shawin- 
igan Products Corp., New York City. 
Directors (all three-year terms): 
W. A. Brown, Jr.. The Liquid Car- 
bonic Corp., Chicago; C. E, Monlux, 
Linde Air Products Co., New York 
City; and Robert B. Swope, Southern 
Oxygen Co., Washington, D. C. 


Next YEAR AT Houston 

The association’s board of direc- 
tors has voted to hold the 1955 con- 
vention in the Shamrock Hotel, Hous- 
ton. March 28-30. and the 1956 
convention at the Statler Hotel. Los 
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March 12-14. Prelimi- 
nary arraugements have been made 


Angeles. on 


with the managements of both hotels. 

Interest ran high at the panel dis- 
cussion session on the prevention of 
welding and cutting fires. Professor 
John J. Ahern, director of department 
of fire protection and safety engi- 

Illinois Institute of Tech- 
acted as moderator. The four 


neering, 
nology. 
panel members, who represented a 
total of 113 years of experience in 
. C. Saacke, director 
Reduction Co., New 
James |. Banash. consult- 


this field, were: F 
of safety, Air 
York City: 
ing engineer, Los Angeles, and past 
president, National Safety Congress; 
James J, Duggan, superintendent of 
fire protection, Carbide and Carbon 
Co., South Charleston, 
West Va.; and S. A. Greenberg, tech- 
nical secretary, American Welding 
Society, New York City. 

In opening this fruitful session, 
Moderator Ahern gave the results of 
a statistical analysis of 92 fires attrib- 
uted to welding or cutting. The aver- 
age loss was $200,000 per fire. This 
is a 


Chemicals 


much higher loss than that 
achieved in fires deliberately set by 
professional arsonists, who were able 
to reach only a $2,400 average loss. 
of the 92 fires resulted 
from the uncontrolled use of mobile 
equipment, and only 20 could be 
attributed to “outside contractors.” 


Every one 


How to Stop *’EM 


How 


is the challenge that the welding in- 


to end such disastrous fires 


dustry has to meet. Suggested lines 
of attack were given by the four panel 
members. 

Mr. Saacke 


They are most likely to accompany 


told how fires start. 
construction, maintenance and demo- 
lition operations in which oversight 
of some important factor of fire pre- 
vention has been allowed to occur, 
Ninety per cent of welding and cut- 
ting fires are caused by sparks. Flying 
sparks can travel for 25 ft or so and 
retain enough heat on alighting to 
set fire to any combustible materials 
within that vicinity. Other fire causes 
are acetylene leaks and flashbacks. 
Oxygen leaks are much less likely to 
cause fires than acetylene but can 
prove disastrous when the leaking 
oxygen is released in confined quar- 
ters. Flashback fires are due almost 
entirely to misoperation of the equip- 
ment. 


Speaking from 47 years of experi- 
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ence, Mr. Banash found that about 
80° of the fires are caused by port- 
able equipment and 80°; of that 80°; 
by portable cutting equipment. The 
reason why fires have increased dur- 
ing recent years is due to the greatly 
expanded use of welding and cutting. 
“While we don’t have more fires in 
proportion to the added equipment 
in service, we do have more fires,” 
he said, In many respects, however, 
the industry’s record has been ex- 
from 
carbide shipment or storage. Acety- 


emplary. Very few fires are 
lene generators have also been made 
relatively safe. Regulators and hoses 
have not given much trouble. Flash- 
backs are rare indeed, and finally, 
Mr. Banash concluded, “I don’t think 
that anybody here can point to a 
great many cylinder accidents.” 

If you wish for a magic formula 
Mr. 
Duggan, you will find it in a triangle. 
The three sides are: (1) a 


for prevention of fires, said 


source 
of heat, (2) oxygen or air and (3) 
Take away 
any side of this triangle, and a fire 


a combustible material. 


is impossible. Unfortunately for the 
power of magic, however, the com- 
bustible material is the only side of 
the triangle that can be controlled. 
Most fires, thought Mr. Duggan, 
are caused by ignorance of preven- 
tion requirements, A step in the right 
direction would be to require a writ- 
ten permit for any welding or cutting 
operation outside of the regular areas. 
The portability of welding and cut- 
ting apparatus is a hidden hazard 
in that it promotes chance taking. 
Another point that should be noted 
is that a weldor wearing helmet or 
goggles is essentially a blind man. 
These three speakers were pretty 
much in agreement that the human 
element is the principal cause of 
welding and cutting fires, and it is 
the human element that is most difli- 
cult to bring under control, Proof 
that the welding industry has not 
efforts 
was offered by Mr. Greenberg, who 


been remiss on educational 
cited a long list of publications on 
safety precautions as evidence. If the 
recommendations of these publica- 
tions (all quite uniform in essence) 
were followed, there would never be 
a welding or a cutting fire. When 
such a fire occurs, it is due either to 
ignorance of these standards — or, 
worse yet, to disregard of them. The 
industry's big job is to make every 
cutting and welding operator in every 


welding shop in the country aware 
of what he has to do in order to weld 
or cut safely. 

Here are the publications listed by 
Mr. Greenberg: 

American Standard 7-19; “Safety 
in Electric and Gas Welding and 
Cutting Operations,” American Weld- 
ing Society. 

“Safe Practices for the Installation 
and Operation of Oxyacetylene Weld- 
ing and Cutting Equipment,” Inter- 
national Acetylene Association. 

“Safe Practices for Welding and 
Cutting Containers That Have Held 
Combustibles,” American Welding 
Society. 

“Preventing Welding and Cutting 
National Fire Prevention As- 
sociation. 


Fires.” 


“Preventing Welding and Cutting 
Fires,” International Acetylene Asso- 
ciation. 

“Your Guide to Safety in Welding 
and Cutting Operations,” Association 
of Casualty and Surety Companies. 

“Welding and Allied Processes,” 
Bureau of Ships Manual, Chapter 92, 
Navy Department. 

“The Purging of Gas Holders,” 
American Gas Association. 

“Cleaning Petroleum Storage 
Tanks,” Insti- 
tute. 

“Installation and Operation of Gas 
Systems for Welding and Cutting,” 
Pamphlet 51, National Board of Fire 
Underwriters. 


American Petroleum 


“Manual of Accident Prevention in 
Construction,” Associated General 
Contractors of America, 

An hour and a half of spirited dis- 
cussion followed the brief talks of the 
panel members. Questions had been 
prepared in advance and “planted” 
among the audience to stimulate in- 
terest should things become dull. So 
spontaneous was the response, how- 
ever, that none of the planted ques- 


tion’s members and guests were defi- 


tions were ever used, associa- 
nitely interested in the prevention of 
welding and cutting fires and in what 
to do to minimize losses when such 
fires are allowed to start. 


Proctology held a postgraduate meet- 


International Academy of 


ing on the same floor of the hotel, 


and confusion ensued when 


[AA 


wrong rooms and saw slides of ob- 


some 


members wandered into the 
jects in no way resembling a welding 


torch. These errors were straightened 


out, however, without serious mishap 
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by members of either team of experts 


New TECHNIQUES FOR CASTINGS 


Though it is difficult to pass jud 
ment on the comparative excellence 


of the nine technical papers, that one 
by W. H. Lane. president, Midwest 
Casting Repair, New Castle, Ind., cet 
tainly attracted widespread attention 


and comment. Mr. Lane’s 


( OMmp iny 


salvages some 25,000 castings a year 


called back 


to repeat on a job completed, Start 


and has never yet been 
ing with two men, he now employs 
15 specialists in casting repair, who 
will go to any place in the United 
States, Canada or Mexico to perform 
large repairs by braze welding. Their 
work is given a guarantee that is, in 
general, equivalent to the guarantee 
of the manufacturer of the original 
part. 

this wide 
Mr, Lane’s techniques for 


Because of experience 
asting re 
pair, unorthodox as they may sound 
from the textbook 


tainly merit 


st indpoint, cer 
careful consideration. 


Here are some of the points he 


brought out: 

“Our operators do not always fol 
low the textbook 
welding 


when it 


comes to 
preparation lor example 


most people believe and it is so 
that a 
fairly deep V is correct for cast-iron 
weld preparation. We have not found 
this to would like to 
explain very black 
board what our technique is along 
this line.” 

(Sketch drawn on the blackboard 
shallow | 
on each side of the break instead of 


double-\ 


written in many manuals 


he sO. and | 


briefly on the 


showed a very wide and 


the conventional prepara 
tion.) 
“It is 
cracks of certain types to begin weld 
ing at the end of the break and weld 
in the direction of 


also universal practice on 


break 

hest to 
follow this practice, Instead we start 
at the end of the crack and go out 
io the opening.” 


where the 


ends. We have not found it 


Nor NEEDED 


“We disagree with the belief that 
the very nature of cast 


PREHEAT 


iron requires 
elaborate preheating prior to making 
breaks, Our 
long experience in braze welding cast 


repairs of cracks and 


iron using no preheat is convincing 
proof that preheat is not needed, W: 
have performed literally hundreds of 


braze-welding repairs on cast iron 
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Preheating, as ordinarily thought of, 
has not been used in this work, By 
eliminating preheating, it has been 
possible to avoid a great deal of dis- 
mantling and costly preheating ovens. 

“Finally, the elimination of preheat 
reduces distortion that would require 
nachining. 

“Several factors have helped us to 
eliminate preheating. First. we con- 
trol stresses by proper welding pro- 
cedure, espe ially with respect to 
having as near-perfect bond as pos- 
sible. Oun 


spend the necessary amount of time 


weldors are trained to 
on each square inch of weld so that 
there is no possibility of a small spot 
not being properly bonded, Any such 
small spot in which the bond was 
inissed might well mean a secondary 
crack ins the Secondly. 
to break 
up long. straight stress lines.” 

(Blackboard sketch showed 
this first 
“straps at right angles to 
the direction of the joint. In addi- 


base metal. 


we feel that it is necessary 


how 


was done by welding a 


sel ies ol 


tion to producing an irregular stress 
line, these extra bronze straps serve 
to reinforce the narrower bronze 
deposit. ) 

\nother interesting paper was pre- 
pared by |. F, Mayberry. 
veneral superintendent, flat products, 
and ‘T, 
neer, production control department. 
Inland Steel Co.. This de- 
scribed a hot scarfing machine 
that four sides 
of a steel slab at a time. Working 
from a 


assistant 
G. Lutz, chief planning engi- 


Chicago 
new 
is able to condition 
control panel in a closed 
hooth, the operator can adjust the 
machine to the proper slab size and 
alter the depth of cut by either alter- 
ing the table speed or by varying the 
The 


away as 


culling-oxygen 


pressure. four 


scarfing heads move soon 


as a slab has been searfed and are 
then moved into position for the next 


Muni 
An idea of the truly 


STEEL MAINTENANCE 


great magni- 
tude of maintenance operations in a 
steel mill Paul 


Koval. general mechanical 


large was given by 
foreman. 
in the bloom. bar and 
Lakes Steel 
Corp.. Detroit. Great Lakes Steel has 
1.600 employees in the mechanical 


department, at least 1.300 of whom 


maintenance 


hot strip mills, Great 


have access to and are capable of 
properly using a cutting torch, There 


ire 1600 oxygen and acetylene. sta- 


tions throughout the plant and 100 
additional outlets used for 
ig only, Other areas are 
serviced by portable outfits consist- 


oxygen 
lance cuttir 
ing of cylinders and equipment 
mounted on a wheel carrier. 

During last January, which is a 
representative month, the main plant 
alone consumed 1,865 cans of carbide 
weighing 100 lb each. This produced 
839.250 cu ft of acetylene. In the 
54.906,000 cu ft of 
oxygen were used. Neither the acety- 


same month, 
lene nor the oxygen figures include 
the 510 cylinders of oxygen and 61 
cylinders of acetylene that were used 
on the portable outfits. 

Another big-league industry that is 
a heavy consumer of oxygen and 
acetylene is the petroleum industry. 
Jay Bland, senior project engineer, 
engineering research department, 
Standard Oil Co. (Indiana), told of 
some of the uses at the Whiting re- 
finery welding shop. This shop regu- 
larly utilizes the services of twelve 
qualified oxyacetylene weldors and 
eleven men who work only on oxy- 
acetylene cutting. During an average 
week. the refinery will use about 
11.500 cu ft of acetylene and 27,500 
cu ft of oxygen, The most extensive 
use is for the cutting of steel, par- 
ticularly for the rapid preparation 
of plates and piping for welded fabri- 
Other 


ployed include: brazing, braze weld- 


cation. flame processes em- 


ing, welding, flame-priming, low- 


temperature stress relieving, spray 


metallizing and hardfacing. 


CHEMICAL PLANTS. RAILROADS 


Chemical plants are also large 
users of oxygen and acetylene. At 
the Whiting plant of the Carbide and 
Carbon Chemicals Co. (a division of 
Union Carbide and Carbon Corp.), 
svnthetic organic chemicals are pro- 
duced by the processing of petroleum 
The paper given by C. W. 
Whitson, supervisor in charge of pipe 
fabrication and welding. told of the 


frases, 


variety of materials that are encoun- 
tered in the construction of process 
equipment. These include: steel, 18-8 
Monel. 


red brass, yellow brass, bronze, alu- 


stainless, cast iron, copper, 
minum, lead and even carbon. Copper 
ranks next to steel in usage. 

The large maintenance of way shop 
of the New York Central Railroad, 
located at Jackson, Mich., handles 
heavy repairs to all maintenance ma- 


New York Central 


(Continued on page 55) 


chines used on 
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New Florida building 


ean take hurricanes 


All-welded 14-story Miami office building was 


designed and built to withstand a high-wind loading of 50 


lb per sq ft. Steel saving amounted to 10 to 15°. 


was no staccato bark of 


. 
riveting hammers in erecting the 


1,178 tons of beams and columns for 
framework of the new Ainsley Build- 
ing in downtown Miami, at the cor- 
ner of East Flagler and North East 
First. During the ten weeks required 
to complete the steelwork, only the 
faint sputter from welding electrodes 
ruffled the auditory sensibilities of 
business people and tourists in the 
area. And tons of steel were saved. 
This new office building is thought 
to be the largest all-welded multi- 
story building in the state of Florida. 
Its design and structural detail were 
developed to withstand the high-wind 
loading of 50 lb per sq ft of hurricane 
winds. Wide-flange columns are of 
l4-in. depth and range from 43 to 
126 lb per foot. Some of the wind 
beams are up to 21 in. deep, while 
other longitudinal beams are all 
14 WF Story-to- 
story height is 101% ft. The building 
structure is 140 ft across the front 
and 90 ft on the sides, comprising 


within the series. 


seven bays in one direction and four 
in the other. The building is capped 
by a large penthouse. 

Wind loads are taken by beams 
with semirigid end connections. The 
stiffening is provided by top plates 
that are field butt welded to columns 
and fillet welded to the top flanges 
of the beams. A space 1.2 times the 
width of the plate is left unwelded 
on each side adjacent to the column 
to achieve an end condition of 75% 
restraint. This means that under uni- 
form load the beam’s negative and 
positive moments are equal. Further- 
more, the value of either is smaller 
than it would be with any other con- 
dition of end restraint, 

The connecting plates were made 
slightly than the 
flange to downhand 


beam 
fillet 


welding. Thickuesses range from * 


narrower 
permit 


to 144 in. Length is determined by 


the extent of weld necessary for full 
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development of the value of the plate 
tension, to which value is added the 
length of the unwelded edges. 
Bottom flanges of wind beams are 
shop beveled and a full butt weld is 
made to join them to the columns. 
Shear taken by 
angles, which were shop welded to 
the columns and punched for bolting 
to the beam flanges. Horizontal plates 


stresses are seat 


or stiffeners were welded between 
column flanges to transmit concentra- 
tion across the columns. 
Longitudinal beams were designed 
for full continuity, achieved by mak- 
ing full butt welds on beveled top 
and bottom flanges to the column 
stiffener plates. {n filler beams, con- 
tinuity was affected by (1) connect- 
ing the top flanges with a plate that 
was fillet welded over the supporting 
girder and (2) butt welding the bot- 
tom flanges to the girder web on both 
sides. The continuous beam design, 
plus the all-welded connections, re- 
sulted in a saving of possibly 10 to 
15% 


Column splices were made with 


in steel tonnage. 


overlapping splice plates on the 
flanges. The splice plates were welded 
to the upper column length in the 
shop. Two clip angles were welded 
to the webs for preliminary bolting 
in eraction. The use of the welded 
splice clips and welded seat angles 
eliminated the need for drilling or 
punching in the columns. 

The design engineers, Oboler & 
Clarke, of Miami Beach, worked 
closely with the steel fabricator and 
erector, Ludman Steel Co. Degree of 
shop welding is indicated by the fact 
that 8,800 Ib of AWS E-6010 elec- 
trodes were consumed in prefabrica- 
only 7.850 Ib 


quired for field operations. Architect 


tion, while were re- 
for the building was Morris Lapidus, 
New York and Miami Beach: the 
general contractor was Robert L. Tur- 
chin, Ine., Miami Beach. 


Photos courtesy Lincoln Electric Co 


TOP plate on “hurricane” beam is 
butt welded fillet 
welded to beam flange. An unwelded 


to column and 


space is left on each side of plate 


ABOVE: close-up of connections be- 
tween beams and column shows how 
achieved 


continuity of section is 


BELOW: joint in a 14-in,. heavy col- 
umn includes welded clip angles on 


and 
plates on the 


webs partially welded splice 


flanges of columns 








Operation 
paradrop 


If it had not been for the 


determination of the Alaskan Air Command 
and the will and hard work of the SCARW AF 


men, Mt. Sparrevohn might still be an un- 


named mountain peak in the Alaskan Range. 


TRACTOR’S § transmission assembly, 


track frame were anchored to a preconstructed palette 


IRTH of a new radar site of the 

Alaskan Air took 
place at one of the bleakest. coldest. 
snowiest and windiest 
Alaska, On June 3, 1951, First Lieu 
tenant Frank D. R. Sparrevohn, of 
the 10th Air Rescue Squadron (now 
the 10th Air Rescue Group at Elmen 
dorf Ai Base), touched the 


wheels of an Air Force helicopter to 


Command 


locations in 


For ce 


the ground near an unnamed moun 
tain peak in the Alaskan Range. His 
mission: to deliver the first contin- 
gent of men to break ground and 
construct a landing strip near the 
proposed radar site. Only a helicopter 
could get into the location, se, the 
Rescue Squadron and Lieutenant 
Sparrevohn were called upon to ae- 
complish the mission. 

The 20 men for the first summer's 
operation were headed by First Lieu- 


tenant Gilbert W. Kirby, as project 
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EQUIPMENT leaving the rear end of a C-82 on its 
way to waiting men below at the Mt. Sparrevohn site 


fluid drive and AT SITE, 


officer. The group was made up of 
the 
813th Engineer Aviation Battalion of 


members of “A” Company of 


the 925th Engineer Aviation Group, 
AFB. and men from the 


613th Maintenance Company. which 


was deactivated in November of that 


year, 


Let’s HAVE THE EQuIPMENT 


First a suitable landing strip had 
to be constructed in order that air- 
craft 
heavier equipment to continue con- 


struction of the site. For the follow- 


could be flown in to” bring 


two months that summer. these 
ARWALT 
Army 


Force). lived from day 


ing 
men, all members of S¢ 
(Specialized Category of the 
with the Air 
to day with one big problem in mind. 
Let's have the equipment! Let's get 
the job done! 

These men just didn’t walk up to 


members of SCARWAF are shown retrieving 
a D-4 tractor track, paradropped from a C-82 aircraft 


the 
start 


construction equipment, sit in 
behind the 
building a strip. Their equipment 


seat controls and 
came to them in pieces. It was para- 
dropped to them. Upon receipt of 
those pieces, they were like young 
lads on a Christmas morning with 
their 


cept that they welded the parts to- 


much-wanted erector sets. Ex- 
gether, Yes, one of the first pieces of 
equipment to be paradropped was a 
}00-amp engine-driven welder, 

Parts of 
such as 


D-4 


bulldozers. 


construction machinery. 


airborne aviation graders 
outfitted as 


well 


and tractors to be 


followed as as the 
many tons of normal supplies re- 
quired for the men to exist at the 
bleak site named Mt. Sparrevohn. 
Many problems were met by the 
disassembly crews back at Elmendorf 
AFB. Equipment which could be un- 


bolted for paradropping received that 
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TONS of 


equipment are being paradropped from a C-47 aircraft 


supplies and small parts of construction 


SET of shears built to reassemble D-4 tractor that 


was parachuted piecemeal to the men building airstrip 


treatment. Much big and were laid out 


individually 


ENGINE and A-frame of a D-4 tractor, “palettized™ 
from a C-82 aircraft, landed upside down at the site 


WITH 


now ready to start working on the Mt. Sparrevohn strip 


parts rebolted or welded, aviation grader is 


and dif- 


kind of g 
bulky equipment had to be cut by 
oxyacetylene torch to meet the size 
and/or weight limits of the aircraft 
making the drop. (Air Foree C-47 
and C-82 aircraft were used.) 


PALETTES WERE PARADROPPED 


lt wasnt a simple task. Precon- 
structed palettes were used to para- 
chute many of the heavier and known 
size pieces. It was necessary, how- 
ever, to construct palettes of various 


size to accommodate odd-size pieces 


of cut-up machinery. On many occa- 


sions, it was even necessary to hook 


on two and sometimes three para- 
chutes to one palette. 

Whenever possible, cuts were made 
to the machinery to facilitate reweld- 
ing at the reassembly point without 
the use of jigs. These cuts, to reduce 


the size and/or weight of the pieces, 
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fered slightly on each part. This was 
done to prevent confusion at the re- 
ceiving end and possible rewelding 
of sections from two different pieces 
of equipment. To further insure 
against mistakes by the reassembly 
froups, sections from the same piece 
were with 


of equipment painted 


splotches of the same color. 
REINFORCERS UNNECESSARY 


Initially, reinforcing plates were 
prepared to weld over cut joints, It 
was found, however, that these plates 
were unnecessary. Set tions were 
after the 


joints had been slightly veed at the 


welded with a butt weld 
site location, The current varied with 
each weld and the thickness of the 
material being welded. The electrode 
most commonly used was a 5/32-inch 


AWS E-6010. In a few 


instances, 


when this type of electrode was not 
available. any mild-steel rod handy 
was substituted, 

The primitive landing strip at Mt. 
Sparrevohn was accomplished that 
first summer. When operations on the 
1952, 


type aircraft were able to land and 


site were continued in cargo 


deliver heavier construction equip 
ment, including D-7 and D-8 tractors 
road scrapers, graders, etc. Again, 
this heavy equipment had to be un 
bolted and much of it had to be cut 
to fit the aircraft making the delivery. 
At the reassembly point, machinists 
and weldors rebuilt the equipment as 
they had done in the summer of 1951. 


Today Mt. 


after the helicopter pilot making the 


Sparrevohn, named 
first flight into ‘the location, plays 
its important role of a radar. site, 
intercepting unknown aircraft in the 
skies over Alaska. 





ALUMINUM 


SKETCHES show three of the alumi- 
num joints described in text. Joint | is 
for butt welds of 1 by 12 in. bars; 
95% of the butt welds in such bars 
were made this way. Carbon insert in 
the steel backing bar prevented any 
pick-up of metal in the 
Another advantage of this 
that the root opening can be varied 


root pass. 


joint is 


without change in welding technique. 

Joint 5 was used for butt welding 
bars '4 in. or % in. by 6 in. Since the 
are did not come into direct contact 
with the back-up bar (as in Joint 1), 
carbon insert is omitted. As with Joint 
1, the bars were welded from the top, 
then turned over and back chipped 
before welding on bottom side. 

Joint 9 is a T-joint for fillet welding 
clips 1 by 6 in. to a 1 by 12 in. alu- 
minum bar. Big problem here was to 
keep from undercutting the clip when 
the top pass was applied. 


a6 Merwe Cole 
1 


ec 





Va 


ie Ss 


ALUMINUM BAAS 














im, 





WELD WITH OWE PASS 





30 tons of aluminum wire, 
15 tons of copper wire 


That’s the tonnage of welding wire required 


to Mig weld 12,000,000 Ib of aluminum bus and 5,500,000 


lb of copper bus at the new Kaiser Chalmette plant. 


BY W. F. PENTZ 
we eight potlines able to turn 
out aluminum at the rate of 
more than 1,000,000 |b per day, the 


40 


Alu- 
minum & Chemical Corp. at Chalm- 
ette, La, 
produce more aluminum than the 


new reduction plant of Kaiser 


(near New Orleans). can 


entire United States could prewar. 


It takes 
electrical energy to reduce alumina 
aluminum. The power 
370,000-kilowatt steam- 
electric plant, which has a bank of 


tremendous amounts of 


into comes 
from a new 
16 turbogenerators. The boilers that 
produce the steam driving the tur- 
bines are fired by more than 100.- 
000,000 cu ft of natural per 
day, delivered through a 16-in. pipe- 
made 


— 
gas 


line. Provision has also been 
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I—TWENTY 0.0159-in. “flexibles” welded to a bar 


COPPER 


JOINT 3 (photo 1) was used to weld 
copper pads to a tier of 20 copper 
laminations, each 0.0159 in. thick. 
Joint 4 (photo 2 and sketch) was 
used of the 
same thickness as those of Joint 3 to a 
solid copper bar 13/16 in. thick. The 


welding was done from one side only, 


to weld 40 laminations 


and a grooved carbon insert was em- 
ployed as the back-up. 

Joint 7 
three rows of 50 laminations each to 


was used for edge welding 


a 1'4-in. copper plate. 


S@ STEEL CLAMPING 


ax 2 x 
—E BACK-U 
(STEEL 


JOINT NO. 7 


for an oil supply system. 

The power plant generates alter- 
nating current, but the potlines re- 
quire direct current. The conversion 
is accomplished by a long bank of 
rectifiers in a building between the 
steam plant and the potlines. The 
rectifiers receive the alternating cur- 
rent at 13,800 volts and deliver direct 
current to the reduction process at 
700 volts, 60,000 amp. This high- 
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COPPER -FLEX 
ws o1is9 x 3 


Corrcta 


4 Laminar 2 wide ‘3 


2—FORTY copper laminations welded 


Ban 
‘oma 


Caa6on 


wits 


JOUNT 


orrper FL En 


vitw ‘ 
MOLTEN METAL 


wetTHe 


to 
aluminum 


amperage current is transmitted 
the 
busses, the principal subject of this 


article. 


reduction cells by 


16 alu- 
minum bars, | by 12 in. in section. 
Kight potlines required 660,000 feet 
of bus, 12,000,000 pounds of alumi- 
num. To fabricate the busses. twelve 
miles of welding bead had to be de- 


Each bus was made from 


posited, A great deal of copper weld- 
ing was also done; however, alumi- 
num played the major role as a 
conductor medium. 


MATERIALS AND EQUIPMENT 

The 99.5°7 pure 
aluminum, temper F, Ninety-five per 
cent of it was in the form of 1 by 12 
in. bars; the remainder consisted of 


aluminum was 


1) by 6 in., Y% by 6 in. and 5% by 6 
in. bars and 14 by 4 by 4 in. angles. 


to thicker bar 


pO.rd 


2wioteé 


inseat 


ve aad 6a 


NO 4 


CAaRGOW BLOCK, witw GROOVE 


vVSEO TO at 


WEL ONG JOINTS 


suPpec 


The copper was 99.9°7 pure elec- 
trolytic tough-pitch copper, The great 
majority of our copper welding was 
done to join 13/16 by 3% in, bars 
laminated flexibles formed by 
stacking forty strips 0.0159 in, thick, 
one on top of the other. This made a 


stack approximately %. in. high. The 
balance of the copper welding was to 
join copper pads to a 20-tier lami- 
nated flexible and to weld miscella- 
neous 'j-in., Y-in, and |-in. copper 
bars. 


CEILING-MOUNTED INSTALLATION 


Both the aluminum and the copper 
welding was done by the Mig (metal 
inert-gas) process, in which consum- 
able wire is fed through a water- 
cooled gun into the weld pool. Argon 
gas protected the molten pool from 
the atmosphere. The wire-feed motor 
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Joint 3 Joint kL Joint 6 Joint 7 Joint 8 Joint 9 





Type of Welding Wire 


Flav 372 


E.C, 372 E.C, E.C, 





Size of Welding Wire 


1/16" & 3/32" 





Amount of Welding wire per 
Joint in Pounds 


OL, 





Argon Flow in Cu. Ft. per Hr. 


35 





Amount of Argon per Weld in 
Cubic Feet 


oh 





Amperage 


275 to 290 





Arc Voltage 


22-21, 





Arc Length 


3/16" 





Preheat 


600° 
None 





Number of Passes 


Hh 


18 





Back Chip with 3/16" Rad. 


Round Nose Chisel me 


No No Yes 


No No 





Flat 








Type of Back-up Bar Carbon 


Groved Groved 
Carbon | Carbon Steel 














1/16" Wire 
None = 3/32" Steel 
Wire Steel 

















* E.C. is 99.5% pure aluminum, 


of each unit was governed to operate 


at the speed preset by the operator 


through a potentiometer in the remote 
control box. Relays and solenoid 
valves enabled the trigger switch on 
the welding gun to control the start- 
ing and stopping of the argon flow 
and cooling water as well as to actu- 
ate the welding contactor. 

The welding wire, feed motor and 
control units were mounted on a 
bracket suspended from the ceiling 
at a height of approximately 12 ft 
above the welding jig. This vertical 
mounting permitted the welding wire 
to pass in a nearly straight line 
through a flexible conduit, eliminat- 
ing most of the friction on the wire. 
A single hose to the gun held power 
cable, control wires, water inlet, water 
outlet and the argon gas, 

The welder (power source) for 
each welding gun was on the floor 
near the inert-gas cylinder, The weld- 
ers were 400-amp d-c motor-generator 
sets and 400-amp selenium rectifier 
sets, Some 400-800 duplex units of 
each type were also used, In our 
welding work, we found that the 
rectifiers required less maintenance, 
consumed — less power! and pave a 


steadier arc. 


12 


#4 372 is 98.85 copper, .15 manganese, .25 silicon. 


Kighteen welding heads were used 
in the fabricating shop, and three 
welding heads were mounted on port- 
able trailers to do field welding. Each 
trailer was a self-contained unit, in- 
cluding a 400-amp d-c welding gen- 
erator, water pumping system and 


reservoir for the cooling water. 


Use 15 Tons or Wire 


The scope of this job can be read- 
ily appreciated from the fact that we 
used 60,000 Ib of aluminum welding 
wire and 30,000 Ib of copper welding 
wire. Approximately 12,000,000 Ib of 
aluminum bus and 5,500,000 |b of 
copper bus were fabricated. 

On account of our tremendous 
poundage of welding wire, we effected 
a considerable monetary saving by 
purchasing it in standard mill coils 
and rewinding it on spools to fit the 
welding heads. A special wire-wind- 
ing machine was built for this pur- 
pose. Prior to winding, the wire 
was cleaned by passing it through a 
solution of ethylene dichloride. 

For guide tubes in the welding 
guns, we used brass instead of the 
factory-supplied copper tubes. We 
bought the brass tubing in 12-ft 
lengths and cut it to fit the guns. 


This resulted in a saving of about 
75'7 over the factory costs. The serv- 
ice life of the brass tubes was at 
least four times that of copper. When 
a “burn back” would occur, the weld- 
ing wire would fuse only to the end 
of the brass tubes but would fuse 
back into the tube by as much as 
a quarter of an inch with copper 
tubes, We operated the brass tubes 
at machine settings of as high as 
650 amp. 


Types OF JOINTS 

All significant details for eight 
types of joints are included in the 
accompanying table. Joints 1, 5, 6, 
8 and 9 were aluminum: joints 3, 4 
and 7 opper. 

Aluminum has many advantages 
over copper for bus bars; namely, 
lower initial cost, greater availability. 
lightness of weight, ease of machin- 
ing and forming. ease of welding. 
However, it also has corresponding 
disadvantages, as follows: 

1. For a given electron flow, alu- 
minum requires 36; more cross- 
sectional area than copper. 

2. It is difficult to maintain a low- 
resistance electrical connection in a 
bolted joint that is subjected to tem- 
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peratures of 250 F or over or that 
is subjected to temperature cycling 
or a corrosive atmosphere. Reason: 
as the temperature increases, the 
vield point of the aluminum falls off 
sharply. At the same time the com- 
pression forces within the bolted 
joint increase. The resulting com- 
pression force stresses the aluminum 
beyond its, yield point, thereby caus- 
ing it to flow laterally. This leaves 
us with a loose connection. These 
problems, however, can be solved 
hy improved design and techniques. 

3. Aluminum has a very high co- 
eflicient of expansion. This can cause 
problems in dimensional control 
when the bus is subjected to severe 
temperature cycling, 

Incopper-to-aluminum bolted joints 
that were subject to a corrosive at- 
mosphere, we copper-metallized the 
aluminum with a sprayed deposit 
approximately 0.007 in. thick. To 
prevent oxidation of the metallizing. 
it was immediately coated with a no- 
oxide grease. In some of the copper- 
to-aluminum bolted joints that were 
low in contact area and not subjected 
to corrosive atmosphere, we silver- 
plated the metallized deposit. The 
silver plating appeared to decrease 
the millivelt drop through the joint 
by approximately 600%. 


ALUMINUM Butt JoINTs 


After a great deal of experimenta- 
tion, we adopted Joint | for 9547 of 
our butt welds of | by 12 in. alu- 
minum bars. Details of the top side 
and bottom welding operations are 
viven in the sketch. Especially im- 
portant is the carbon insert in the 
steel backing bar. Carbon proved 
to be the only material suitable for 
back-up. Copper or steel, we found, 
would be picked up by the root pass 
and cause excessive dilution of the 
weld metal. Carbon would also stand 
up under high temperatures. 

The advantages of this joint over 
other types of butt joints were: 

lt required the least amount of 
machining time for edge preparation. 

There was less back chipping: one 
pass with a round-nose chisel (3/16- 
in. radius) usually removed the “cold 
lap that formed at the bottom edge 
of the straight bar. 

We could vary the root opening 
from 1/16 to 14 in. without any 
change in the welding technique. This 


allowed us to take up any discrep- 


ancies occurring in the dimensions 
of the bars. 
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3—CATHODE bus bars in stationary jig. Bar is removed by overhead crane 


1—ANODE bus awaits removal from portable welding jig on outside ramp 


5—HERE 


i* 


jig 


set-up 


for 


joining 


*flexibles”’ 


the solid copper bars 
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We were able to make welds that 
closely matched the mechanical prop- 
erties of the base metal; 7.e., 11,000 
psi tensile strength, 5,500 psi yield 
point, 46% elongation in 4 in. Frae- 
ture would usually occur in the weld. 

The prime requisite for all of our 
welds was that they should offer the 
least amount of resistance to the 
passage The 
tensile stresses on the joints are prac- 
tically nil. On rare occasions, how- 
ever, they may be 
impact blow. 

We were never 
100°% porosity-free welds, but we did 
keep the porosity 
minimum. It would have been eco- 
nomically unsound to strive for less 
porosity than this because all the 
tests of this joint showed 13.12‘, 


of electrical current. 


subjected to an 
able to produce 


down to a bare 


average decrease in electrical resist- 
ance through the welds. This was 
accomplished by having the crown 
of the weld at least 1/16 in. higher 
than the parent metal, thereby in- 
creasing the cross-sectional area 
through the weld zone. 

Moisture on the welding wire was 
the greatest contributing factor to 
weld porosity, As the wire is being 
transmitted through the arc, hydro- 
gen is released, This hydrogen is dis- 
persed throughout the weld pool, If 
the pool solidifies before the gas can 
escape, the bead will be porous. 

We found a relationship between 
porosity and welding heat. Every- 
thing else being equal, as welding am- 
perage increased porosity decreased. 
The longer the weld pool stayed 
molten, the better 
trapped gas had to escape. Other 


chance the en- 


things that cause porosity are dirt 
or grease on the welding wire ot 
workpiece, improper arc length or 
insufficient gas coverage. 


Orner ALUMINUM JOINTS 


Joint 5 was used for butt welding 
aluminum bars 'o in. or x in. by 6 
in. Edge preparation was as shown 
in the sketch. No root opening was 
used. The bars were from 
the top side, then turned over, back 
chipped and welded on the reverse 
side. 

In this joint, the are did not come 
into direct contact with the back-up 
plate, and it was possible to omit the 
carbon insert (indispensable in Joint 
1) and use a back-up of '-in. steel 
plate. : 

For butt welding 44 by 6 in. alu- 
minum bars, we used Joint 6, in 


welded 
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which the bars were butted together 
without any edge preparation. The 
welding was done from both sides 
without’ back chipping. 
'4-in, steel plate served as a back-up. 


Again, a 


No back-up was required, however. 
with 1/16-in. wire. 

Joint 8 was used to weld 1 by 4 
by 4 in. aluminum spacers to 1 by 12 
in, aluminum bars. The spacers ‘were 
fillet welded on two sides only. 

Joint 9 (sketch) was a T-joint for 
fillet welding | by 6 in. aluminum 
clips to a 1 by 12 in. aluminum bar. 
Our big problem here was to keep 
from undercutting the clip when the 
top pass was applied. To prevent this, 
it was hold the inner 
pass temperature to below 500 F. 


necessary to 


This we accomplished by staggering 
the welds from clip to clip. 


Copper JOINTS 


Joint 3 was used to weld 4 by 6 
by 61% in. copper pads to a tier of 
20 laminations of copper strips 4 by 
0.0159 in, (see photo 1). No preheat 
was necessary, and edge of pad was 
not beveled. 

A more ambitious task (Joint 4) 
was to weld 40 laminations 0.0159 in. 
thick by 31% in. wide to a solid cop- 
13/16 in. thick by 31% in. 
wide (see sketch and photo 2). We 
used a “tin-bearing” 


per bar 
welding wire 
with an analysis of 98.85°/ 
0.75% tin, 0.15% and 
0.25; silicon, This welding wire has 
only 40°% the electrical conductivity 
of pure copper. However, it was the 
only wire commercially available that 
could be 


( opper, 
manganese 


used successfully to weld 
increased 
electrical resistance through the weld 


metal was kept to a minimum by 


tough-pitch copper. The 


having a crown on the weld beads 
plus a relatively narrow weld zone. 
At 1,900 amp, the average voltage 
drop through the weld zone was 1.2 
millivolts. 

The welding was done from one 
side only. A grooved carbon insert 
was employed as the back-up. The 
groove allowed the weld metal to flow 
to the underside of the joint and fuse 
the bottom laminations to the copper 
bar. However, the back-up had to be 
replaced after about 35 welds because 
the groove in the carbon would en- 
large with repeated welding. Since 
copper is very fluid when molten, it 
was also necessary to build carbon 
dams at the sides of the joint to con- 
tain the weld pool. 


The copper bars were preheated in 
a gas-fired furnace, and we installed 
a ventilating system to protect the 
operators from copper fumes. 

Joint 7 (sketch) was for edge weld- 
ing three rows of 50 laminations each 
to a 1!2-in. copper plate. The lamina- 
tions were copper sheets 0.0159 by 
1 in. A special welding jig held the 
pieces in alignment and compressed 
together, Carbon 
dams were built at the end of the 
joint. The 11%-in. 
heated to 600 F, 


the laminations 


plate was pre- 


WELDING Jics 


Photo 3 shows the welding of cath- 
ode bus bars (Joint 1) in a stationary 
welding jig. Overhead electric hoists 
placed the bars on the jigs and re- 
moved the welded units. Dowel pins 
and quick-acting clamps positioned 
An over- 
head sling turned the bars over for 


the bars in the welding jigs. 


hack chipping and welding. 

Photo 4 shows a portable type of 
jig. used for 1 by 12 in. anode bus 
bars. This jig was built on swivel 
castors. The bars were placed in their 
positions with the aid of an over- 
head crane, and the jig was wheeled 
to a welding station, where copper or 
aluminum clips were added to the 
assembly. Hinged arms (which could 
be folded out of the way during weld- 
ing) located the clips in their proper 
positions. After welding, the jig was 
rolled to an outside ramp, and the 
assembly was removed by trailer. In 
photo 1 
awaits removal, 


a completed anode unit 

\ third type of jig (photo 5) was 
used for the welding of copper “flexi- 
bles” bars. The laminated 
stack and the solid bar were held in 
alignment by quick-acting hold-down 
clamps. Each unit was 
mounted overhead between two jigs. 


to solid 


welding 


This permitted welding in one jig 
while the other was being loaded and 
unloaded. These jigs also allowed for 
quick replacements of the carbon in- 
sert in the back-up plate 





Coming—coming— 
coming! 
WELDING ENGINEER'S 
1954 Welding Guide 
and Product Directory 


Covers all welding processes 
and products—the original 
welding directory and the best 
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WHEN Ket got out his torch to braze it, the bicyele dissolved into serap 


Ket wreeks a bike 


City slicker and yokel weld it out on a thin- 


gage aluminum bicycle fender. It wasn’t the loud guffaw 


that decided the issue, but the ability to use the head. 


BY CLEMENT HOWARD 


FTER Old Kettlehead got fired for 

his fiasco as foreman in the ship- 
yard,* he sorta drifted from job to 
job. He couldn't seem to find one 
that satisfied his particular talents. 
Eventually he took to the road, hiring 
out from day to day and lasting about 
that long each place, He never was 
able to stay in one spot for very long. 
Finally he out in the 
“sticks.” working for a job shop in 
a town of about 1,500 people. How- 
ever, there was lots of welding to be 


ended up 


done on farm equipment, trucks, etc. 
It would have been all right there 
if Ket had been a different kind of 
guy. He was a good maintenance 
weldor, but he just couldn’t ever 
admit that he didn’t know it all. The 
crowning insult was having to work 
with the “hayseeds” as he called his 


fellow 


workers. 


Ripinc Herp AGAIN 
One way he kept his ego from 


*“Ket in a Tight Spot,”” Weipinc Enc- 
NEER, March, 1954 
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faltering was to fortify it with re- 
freshment during his working hours. 
Some of the stuff smelled pretty awful, 
especially second hand. Ket wasn't 
particular 
sources as long as he could buy 
cheaply. When he was well fortified, 
he reverted to his bullying 
herd on the “local 
yokels” as he called them, His nerve- 


too about his supply 


forme 
tactics, riding 


shattering foghorn blasts could be 
heard roar of the 


motor-generator welders, grinders and 


way above the 
engine exhausts. A guy named Pete, 
who had to work with him, was the 
principal sufferer, Pete was a quiet 
guy, and Ket had him down as a 
dumb 
much. 

One day Buck Jones, the local well 
driller, came into the shop with a 
big 250-lb, 6-in. drill bit. The bit had 
a chip broken off its face, and Buck 
wanted the weldors to build it up 
with hardfacing rod. The boss gave 
the job to Pete to gas weld, That's 
what the boss said to do. so Pete did 
it. The very next day Buck came back 
with the bit but no sign of the hard- 


rube because he never said 


had 
rin M 


(Clem will tell how to repair a bit 


had welded on. It 
when the drill hit a 


Pete 
come off 


lacing 


like this in a forthcoming experience 
of Ket’s.) Ket 
truck being unloaded, he let out a 
This 


by a Bronx cheer for Pete’s special 
| 


\s soon as saw the 


loud guffaw. was followed up 
benefit. Pete didn't say a thing, quiet 
as usual. He had to stand plenty of 
razzing in the next few days, but 
he kept his mouth shut, 
Not long after the bit 


one of the neighborhood kids brings 


business, 


in his lightweight speed bievele. It 
had a broken sprocket and a hole in 
one of the aluminum fenders, The 
kid was plenty worried. 

“Can you fix it, Mister?” 

The boss says, “Sure” and 


the job to Ket, 


Being 


gives 


guy, Ket didn’t 
have the foggiest idea what he was 


a big-city 


in for. He flipped his hood down 
struck an 
Wow, what a bloop! That are melted 


over his kisser and are, 
the sprocket and blew a hole the size 
of a dollar right through the metal. 
Ket tried the sprocket hub, Nothing 
holes! He 


that whisky basso at Pete and swore 


but bigger bellowed in 
he'd jacked up his heat and switched 
the polarity, Pete says No, Ket even 
went over and looked at the machine 
himself, but everything there was 
okay. A bunch of the local wags and 


watch the fun. 


whittlers vathered around = to 
Next, Ket tried an aluminum elec- 
fender, but all it did 


trode on the 
was to blow holes. Finally, 
Ket put up his stinger and got out 
his torch to braze it with aluminum 
rod, The fender dissolved into bal rap 
like the sprocket had. 

Ket gave up and started out the 
door in disgust, but some of the guys 
stopped him. Some yokel hollered, 
“Try the handlebars, Ket, and see if 
you can braze them.” Ket did, and 
started to 
started to fall 
believe it or not, they 
fall long after Ket 
away, 

et tried to weld that bike every- 
that, but 
chagrin and to the vast amusement 


oh, brother! Just as they 


get warm, they and, 


continued to 


took the torch 


where after much to his 


of the audience, he never did make 
6 4 . : 

a weld on it.” The kid was crying 

*The bicycle had zinc-die-cast parts and 
aluminum fenders. Ket should have known 
how to weld die-cast after his experience 
at the Army base. See “Ket Does a Magic 
Act Wetornc Encinerr, December, 1953 


(Continued on page 58) 
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]. ELECTRODE DETERIORATES 2. POINTED ELECTRODE 3. THORIATED TUNGSTEN 


U 
- 


L ok 


4. BLUNTED ' 5. SHORT ARC 6. LONG ARC 


7. AUXILIARY SHIELD 
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Troubles with the tungsten arc? 


When you've checked everything else, it may be 


the material. Stainless steel, as an example, can vary just 


enough from one ‘*heat’’ to another to cause difhculties. 


By MILTON HEDER 


XHERLOCK Holmes once — said, 
S “Eliminate the impossible. Then 
what remains, however improbable, 
must be true.” 

Recently we had the opportunity 
to try this recipe for detection in 
welding a million feet of stainless 
steel by the Tig (tungsten inert-gas) 
process. The welding was continuous 
machine welding. One by one, we 
eliminated change of thickness, anal- 
ysis of steel, variation of amperage, 
change in electrode travel or any 
other adjustment that could affect 
the welds. Nevertheless, some con- 
siderable changes occurred in the 
electrode and in weld quality. What 
had eliminated 
the “impossible” was that the mate- 


remained after we 
rial could vary enough from heat to 
heat at the mill to create welding 
difficulties. However improbable that 
may seem, it had to be true because 
there was simply no other cause for 
the difficulties we were having. 

The laboratory checked the trou- 
blesome heats and couldn't come up 
with an answer. They were well with- 
in the analysis range for their type 
(18-8 stainless). 

A few facts on the particular job: 

The material varied in thickness 
from 0.056 to 0.160 in, We used a 
square butt joint without added filler 
metal. Full penetration was desired at 
all times. Our shielding gas was heli- 
um. which was also used as an under- 
bead shield and a chill. We tried out 
both d-c 


welding current with superimposed 


straight polarity and a-c 


high frequency. Sometimes one and 
sometimes the other would give the 
best results, indicating that the weld- 
ing characteristics of the steel must 
vary. 
The 
that 
through mirrors and an optical lens. 


writer viewed various arcs 


were projected on a screen 
The sketches are an attempt to repre- 
sent in black-and-white the colored 
arcs projected on the screen. Even 


without the colors, the various types 
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of arc can readily be distinguished. 


1. THis HEAT gave 
a very rapid electrode erosion. (The 
previous heat had had normal elec- 
The 


occurred at normal amperage range 


trode consumption. ) condition 
for the electrode diameter, using di- 
rect current straight polarity. For no 
apparent reason, wasting away con- 
tinued rapidly. The electrode 
would either elongate until it touched 
the work, or a thinned-out section of 
it would drop off and foul the work. 
Changes in are length, electrode size, 


very 


gas flow, amperage and or speed did 
not affect electrode erosion as long as 
we were welding that particlar heat 
of steel. 

In some way, that particular heat 
was able to cause a change in the 
normal rate of emission of electrons 
from the tip of the electrode, In a 
manner not understood, the base- 
metal composition is important to 
the electronic circuit. 

2. GRINDING a point 
on the electrode often helped to cor- 
rect the condition of electrode ero- 
sion. 

3. THORIATED- 
TUNGSTEN electrode ground to a point 
also helped to correct the condition. 
The high-thorium electrode gives off 
a blue light that is easily distinguish- 
able from the are of a regular tung- 
sten electrode, The electrode must not 
be allowed to become blunted, or we 
will have the problem outlined next. 

1. BLUNTED 
trode will behave in a very erratic 
manner, and its point will have to be 
reground to attain satisfactory weld- 


uo 
ing. 


elec- 


5. A SHORT ARE 
caused difficulties with one heat. For 
some constantly 
being evolved from the melt, while 
minute metallic spatter was thrown 
from the puddle. The deposit was 


readily revealed in the shielding cup 


reason, gas was 


by a microscopic examination after 
only a short run. This particular heat 
had a tendency toward porosity with 


a normal short arc. The remedy was 


travel, to allow time 


under the are, 


slower more 
Heavier 
than normal also helped. 

6 LONGER 
length and cup height changed the 
that the 
disturb. 
Though the added height gave some 


penetration 
arc 


arc to a flamelike contour 


evolving gas could not 
trouble because of atmospheric dilu- 
tion, it slowed the cooling of the pud- 
dle and allowed more time for gas 
and impurities to escape from the 
weld. 

7. Avuxitiary shield 
(made by the author) enabled the 
operator to use a high electrode and 
gas cup without affecting the shield- 
ing of the weld. Many variations in 
shield length are possible. A long 
shield will hasten the freezing of the 
puddle. Where this would not be de- 
sirable, we could use a short shield 
or none at all, 

Weld appearance should guide the 
weldor in this regard. A short shield 
with long are will result in a slightly 
“ashy” weld appearance, which is 
desirable in a heat with impurities. 
A long shield, which will work very 
well with a heat of 


sults in an almost completely shielded 


pure steel, re- 
weld of light oxide colors. 

Another 
that behaved in an eutectic manner 


troublemaker was a heat 
under direct current straight polari- 
ty. This particular trouble was more 
pronounced in sheets above 0.120-in, 
thickness. Without change in speed 
or amperage, the weld in this heat 
might go from light penetration to 
heavy penetration to a near burn- 
through. We found we could secure 
a weld of uniform penetration, how- 
ever, by using a-c with superimposed 
high-frequency current, 

With helium gas, the a-c are on 
this heat had a tendency to be wild 
if there was enough flow to give ade- 
quate shielding. This we remedied 
by a shielded tip, with long are and 
high gas cup. Less gas being needed, 
a much smoother operating are re- 
sulted. 

Another heat 
ability to cut out 


had the peculiar 
the current occa- 
sionally when welding with a-c. When 
this meter 
would drop to almost half the normal 
amperage, that 
(Continued on page 50) 


occurred, the amperage 


indicating welding 
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WELOING ONE SOE WITH JIEMBERS 
FLAT (UM CLAMPER) PRODUCED THIS. 
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9—_DISTORTION in butt welds and three ways to cure it 10—RIGHT and wrong ways of making fillet welds 
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JI—EFFECTS of excess welding on distortion. In general, to avoid distortion in welding, use minimum welds 
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12—INTERMITTENT welds also minimize distortion. Avoid continuous welds unless needed for a special purpose 
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WRONG WAV —- CONTINOUS AIG MT WAY — BACK SITEPEING 


13—-BACKSTEPPING is the right way to weld when continuous welding must be done. It will avoid distortion 
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STAGGERED INTERMITTENT SALANCER WELDS = CHAIN INTERMITTENT BALANCED WELDS 


14—BALANCED intermittent welding. Balanced welds make shrinkage work for the design instead of against it 
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Practical design 


for welding-Ill 


BY REX CLEVELAND 


Design engineer. 


Vr. Cleveland's three articles were 
written to give practical information 
that you can use in designing prod- 
ucts for welded fabrication. His first 
(THe WeLpinc ENGINEER, 
Ipril) discussed the factors that de- 
termine costs and gave an example 


article 


of how a weld is calculated to meet 
stipulated load requirements. In last 
month’s installment, he showed you 
how to eliminate the guesswork from 
design computations by making the 
formulas in the engineering textbooks 
work for you. The present installment 
takes up such questions as iron cast- 
ings vs. welded steel and how to make 
use of shrinkage on cooling. Design 
calculations are also carried out in 
detail for a typical product —The Edi- 


tors, 


MM“ H controversy exists concern- 
ing the matter of mild-steel 
weldments versus gray-iron castings. 
The truth is, the gray-iron casting is 
on the way out because of the many 
adverse factors of strength and cost. 
Where a foundry already exists, how- 
ever, and where the patterns have al- 
ready been made, gray iron may have 
the edge over mild steel, particularly 
if the quantity is large. Where new 
patterns must be made, and in cases 
where the casting is purchased out- 
side, the weldment is less costly, even 
in quite large quantities. 

Mild steel is 21% times as rigid 
as cast iron ana four times stronger. 
Cast iron exceeds steel only in pure 
compression, a load condition very 
rarely found. The modulus of elas- 
ticity of gray iron is 12,000,000 psi, 
that of mild steel 30,000,000 psi. 
These figures provide eloquent testi- 
mony of the superior rigidity of steel. 

From a cost basis, steel costs only 
one-quarter as much as molten gray 


The material for these articles was 
adapted in part from The Lincoln Electric 
Company's “WelDesign” course 
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Vinneanolis-Moline Co., Louisville 


iron ready to pour. Duplication of a 
casting in welded mild steel will alone 
save 60°;. Taking advantage of the 
greater strength of steel can save 
60"; Rede- 
signing to take advantage of standard 


of the remaining 10°. 


shapes, stock sizes, low cost parts 
fabrication and welded construction 
of the second remain- 
der. What costs $1.00 in a casting 
can cost only $0.064 in a weldment. 
(40 40.40 == 0.004). This is the 
theoretical ideal. In practice, actual 


can save 600°, 


savings of from 25‘; to 50° are 
commonly effected by a change from 
gray iron to mild steel. 


How Savincs Art Mabe 
Since the first 
material and in strength) are mostly 


two savings (in 


automatic, the designer's contribu- 
tion lies in the third saving. The more 
advantageously the weldment is de- 
signed for economical production, 
the greater will be the saving. A good 
weldment designer will often end up 
with cost figures of from 10¢ to 15¢ 
for every dollar of the casting cost. 

He achieves this startling saving by 
first taking every advantage of lower 
material cost and superior material 
properties. He then plans the design 
so as to effect every saving possible 
through the use of standard shapes, 
bar stock where possible, bending 
where it is cheaper than welding, 
flame-cutting in the wasteful 
manner and planning for the most 


least 


economical welding in the least pos- 
sible amount. 


Here are some tips that will help: 


Buy standard shapes when the 
quantity is small. 

Bend to duplicate standard shapes 
when the quantity is large. 
Weld corners when quantity is 
small, 

Bend corners when quantity is 
large. 

Use bar stock whenever possible. 


Cut from plate or sheet only 
when unavoidable. 

Confine flame-cutting to small 
quantities or complex shapes. 
Plan for power shearing and bar 
cut-off where possible. 

Avoid sawing off or the sawing 
of contours. 

Utilize punch-press 
when the quantity is large. 

Plan welds for strength only. 
Specify the correct weld for the 
joint load. 


operations 


Specify the minimum thickness 
of material. 
Use reasonable tolerances on 
drawings. 
Allow proper gaps for welding 
fit-up. 
Control dimensioning to insure 
proper fit-up. 
Plan your welds to avoid distor- 
tion and the need for subsequent 
straightening. 
PUTTING SHRINKAGE TO WORK 
A common but unjustified aver- 
construction — is 


that is 
caused by shrinkage of the weld in 


sion to welded 


founded on the distortion 
cooling. Admittedly, a weld shrinks 


when it cools, but distortion does 
not occur if the weld has been prop- 
erly planned and executed. This pre- 
judice is founded on improper weld 
planning. 

makes 
shrinkage work for the design, not 
against it! Figures 9 to 14 show the 


most common examples of distortion 


A balanced weld design 


caused by weld shrinkage and how to 
prevent them. 

In general, to avoid distortion in 
weldments, use minimum welds. 
Specify procedures in which large 
electrodes will be utilized at high 
amperage, fast, “hot” 
welds, Use every means of “balanc- 
ing” welds, and employ every method 
of making “shrink” work against it- 
self. 

Application of the foregoing prin- 
ciples 


producing 


of good weldment design 
known require- 
ments with known properties and 


values, plus the use of common sense. 


means combining 


A PropLtem WorkeEp Out 


Figure 15 adequately illustrates how 
it is done. This sketch represents a 
bell crank, which is to be welded to 
the hydraulically powered lifting roll 
on a farm tractor, The force exerted 
by the jack attached to lever a, at 
point b, is 4,800 pounds. Lever a is 
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1I5S—BELL crank illustrates 
1, in. long. Lever c¢ must be 6% in. 
long in order to produce an adequate 
lifting stroke. The problem is to de- 
termine (1) section for 
lever ¢ and (2) the weld required to 
fuse it to the 2-in. square lifting 
shaft. 

The force exerted on 


the correct 


the end of 
lever c will be proportional to the 
ratio of lever lengths, or 4.375/6.75 

0.647. Then, 4,800 lb 0.647 
5,100 Ib. This is the greatest force 
that could be exerted at point d, 
even if we were trying to lift a mil- 
lion tons. Then, using the formula 
M Fl for obtaining the bending 
moment, M, of a beam loaded in this 
manner, we get 3,100 lb 6.75 in. 
21,000 inch-pounds, This creates the 
bending stress which the section of 
lever c¢ must be designed to handle 
without failure. 

Lever c is a short beam, subject 
to a bending stress over its entire 
length of 6% in. sense 
would dictate that it should be made 
of bar stock, or at least of sheared 
plate, and that it should be fused to 
only side of the square 
shaft if possible. It is then necessary 
only to determine the thickness of a 
2-in. bar or plate required to resist 
a bending moment of 21,000 inch- 
pounds at point d. 

The next step is to obtain the sec- 
tion modulus, for which we 
formula 


Z == M/s 


Common 


one 2-in. 


use the 


In this case, Z = 21,000 /40,000 
or 0,525. Since Z I/y, 0.525 
|}. Therefore, | 0.525 /| 0.525. 

Referring to the handbook table 


for the “I” properties of rectangles, 


we find that the rectangle having a 
depth of 2 in. and an “I” 
nearest to 0.525 is one %, 


property 


in. thick. 
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principles 





given in text 


The section for lever ¢ should there- 
fore be *4 by 2 in. 

The lever c to the 
square lifting roll can be a fillet on 
each side of the joint. This will mean 
a total 4 in. of fillet. The effective 
section of a fillet weld is its throat, 
which is A (leg height) 0.707 for 
a fillet weld having the cross-section 
of a 45 


of this weld, which will obviously be 


weld fusing 


right triangle. The strength 


stressed in shear, must equal the 
strength of the lever. That is *% 
2 40,000) (normal load) 
60,000 psi. Shear strength of the weld 
is 25,000 lb. Thus the section of weld 
25.000 
lb 2.4 sq in. The throat of the re- 
quired weld is 4 of this — 0.6 in., 
or approximately °, in. Height of a 
weld of %-in. throat would be 0.625 
0.707 = 0.884 on nearly 7% 


in. Leg of the fillet required for this 


tensile 


required must be 60,000 psi 


very 


weld should, therefore, be %. in. 

Designation of the weld would 
then be M9. It would be welded in 
a flat position, on both sides of the 
joint. The weld would require two 
passes with a 5/16-in. electrode on 
each side. Chamfering the end of the 
both 
smaller weld possible, since the effec- 
of the 
stressed in tension, but the cost would 
he much greater. Straddling the cor- 
ner of the square lifting roll with a 
wider 


lever on sides would make a 


tive section weld would be 


would increase 
the length of the weld, and therefore 


decrease the weld section required 


lever section 


besides placing the weld partly in ten- 
sion and partly in compression, This 
would cost as much, however. 
Similar applications of known 
properties of material and sections 
of material, utilizing proved beam cal- 
formulas, — will 


culating provide 


equally effective solutions to beam 





16—CGOOD design: yoke for cable sheave on jack stem 


design problems, Combination — of 
these solutions with proper selections 
of welds, and welding procedure, will 
produce superior weldment design. 

yoke for a 


sheave on a hydraulic jack stem, is 


Figure 16, a cable 
offered as another example of good 
welding design. It is hoped that these 
ideas may prove useful and help to- 
ward an appreciation of the possi- 
bilities of weldments. 





TUNGSTEN ARC TROUBLES 


(Continued from page 47) 





was being done on only one-half of 
the cycle. The current might then 
continue normally for a time. and 
then the cycle repeated. 

This heat acted as though some 
oxide or other chemical compound 
was allowing only the d-c component 
to pass through. Its action, the writer 
similar to 

selenium 


believes. was somewhat 

the operation of the d-c 
rectifier welders, When a heat with 
rectifying characteristics is encoun- 
tered, it is useless to continue using 
a-c. Much better to 


straight polarity. 


switch to d-c 


A “crazy are” was the particular 
trouble caused by another heat. This 
is an arc that wanders in and out 
of the seam, Generally, it can be con- 
trolled by increasing the arc length 
and using a longer cup for the shield- 
ing gas. Alternating current will also 
help to bring the “crazy are” under 
control. 

Although most of these heats can 
be soundly welded after sufficient ex- 
perimentation has shown the way, 
welding would be difficult should a 
heat show a number of the troubles 
we have just discussed. The writer 
feels that the 
from the steel companies. 


answer should come 
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Table I. Resistance-Welding Characteristics of the Wrought Aluminum Alloys' 





Alloy 


Comments 





2S-H12, 3S-H12, 52S-H12, 56S-H12 
2S-H14, 3S-H14, 52S-H14, 56S-H14 
2S-H16, 3S-H16, 52S-H 16, 56S-H16 
2S-H18, 3S-H18, 52S-H18, 56S-H18 
Alclad 75S-T6, Alclad 75S-W, 53S-T4 
Alclad 14S-T6, Alclad 14S-W, 53S-T6 
Alclad 24S-T3. Alclad 24S-T36, 61S-T4 
61S-T6, 63S-T5, R301-T4, R301-T6, 
Clad R303 


GROUP A: These heat-treated and cold-worked alloys have very good 
spot and seam welding characteristics. Hence the choice of alloy can 
be based on functional requirements of design rather than on weld 
performance or welding methods. Any alloy in this group can be 
welded to either a like composition or to any other alloy in the group. 
The resistance to corrosion of the weld zone is comparable to that of 
the parent metal. 





75S-T6, 14S-T6, 24S-T6, 


GROUP B: These alloys offer good spot and seam welding character- 
24S-T36, R303 


istics from standpoints of ease in welding and mechanical strength. 
However, resistance to corrosion is not as good as parent metal, and 
materials should not be used for service under severe exposure such 
as immersion in fresh water or sea water, Protected by paint, they 
will be satisfactory for atmospheric exposure in thicknesses of 0.040 
in. and above. If an alloy in this group is welded to a member of 
group A, some improvement in resistance to corrosion can be ex- 
pected. However, the same precautions should be taken to protect A-B 
joints as are used for joints of combinations in Group B. 





Alclad 75S-O, Alclad 148-0, 148-0, 
Alclad 248-0, 755-0, 248-0, 2S-O 
528-0, 538-0, 618-0, 38-0 


GROUP C: These alloys can be welded, but use of this temper is not 
recommended. Spot and seam welding characteristics are fair to poor. 
Materials are subject to excessive indentation at weld locations and 
will mushroom under welding pressure, causing poor current and 
pressure distribution when welds are being made. Hence welds show 
wide variation in strength. 








How about welding 


the aluminum alloys? 


Here's detailed information you will need in BY LESTER F. SPENCER 


resistance welding the aluminum-base alloys by the spot, 

seam and flash welding methods. Equipment, preweld clean- 

ing, machine settings and heat problems are all covered. 
Part I: procedures for spot welding 

thermal characteristics. 


I A PREVIOUS article on the welding — tics and (ce) 


of aluminum", I said that the We'll take these up as we go along. 


successful fusion welding of alumin- 
um and its alloys is contingent upon 
a knowledge of three important char- 
acteristics: (a) low-melting tempera- 
ture: (6) oxide film on sheet surface; 
(c) “hot shortness” at high tempera- 
tures. 

Resistance welding of the alumi- 
num-base alloys is also dependent 
upon three factors, but they are not 
quite the same. For resistance weld- 
ing. the three factors are: (a) surface 


condition, (6) electrical characteris- 


*See “6 Processes for Fusion Welding of 
Aluminum,” THe Weioinc Encineer, Febru- 
ary, 1954 
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Presence of a surface film (usually 
aluminum oxide) is extremely detri- 
mental to weld quality. Improper sur- 
face preparation is very often the 
cause of surface spitting, weld spit 
ting, irregularity of weld shape, tip 
pick-up and other difficulties experi- 
enced in spot welding. So it is neces- 
sary, as in fusion 


welding proce- 


dures*, to establish a cleaning cycle 
prior to actual welding. This will be 
discussed in the next installment. 
The surface film will start to re- 
form immediately 


after it has been 


removed. Hence it will be necessary 


I—PEEL test: still one of the 
most satisfactory ways of judging 


the quality of aluminum spot welds 
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NOTES | 
Material: 24S.T Alclad 
Thickness’ 040 to 040 in 
Electrode Pressure 1000 Ib: 
Voltage. 1850 











SHEARING STRENGTH PER SPOT HV POUNDS 





10 Specimens | 


NUMBER OF 120 MFD. CAPACITORS 





























2—EFFECTS on shear 


THICKNESS IN INCHES 2451 ALCLAD 


3—SLANTING lines 
mended maximum minimum 
electrode force for different thick- 
nesses of 24S-T Alclad 


show recom- 


and 


4 
Values Based on the Average | 














Material 24S-T Alclad 
Thickness: 040 to 040 in 
ach 120 Mid 
1000 Ibs 
Values Based on the Average 
Ten Specimens | 


8 Capacitors, each 


Electrode Pressure 
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mes 
NOTES 
Material 24S-T Alclad 
Thickness: 040 to 040 in. 
Volts: 1875 
8 Capacitors, each 120 Mfd \ 
Values Based on the Average of 25 

Specimens 
Values under Shaded Area Used for 
Production Welding 
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VOLTAGE 


possess low inertia” and should be so 
guided as to minimize friction. 


The aluminum-base alloys have a 
high shrinkage factor. This means 
that voids or cracks are likely to be 
produced within the weld area unless 
provisions are made to compensate 
for the shrinkage. The high-strength 
heat-treatable alloys, such as 24S and 
75S, are more prone to cracking than 
the non-heat-treatable alloys. 


Table Il. Single-Phase Machine Settings for Spot Welding’ 


Electrode 
Diameter 


ELECTRODE PRESSURE, LBS. 
P. R. Mallory & Co., Inc 


strength of: capacitance (left chart), voltage (center chart) and electrode force (right chart) 


Tip pick-up is a common nuisance. 


Electrodes usually require frequent 


cleaning due to a tendency for the 
aluminum to unite chemically with 
the electrode copper. Pick-up may be 
minimized by a more rigid electrode 
set-up, efficient electrode cooling, im- 
proved electrode design and a suitable 
preweld cleaning procedure. 


Aluminum alloys are sometimes 


chosen on a basis of corrosion re- 


Minimum Average 
Shear Strength 


28000 
28000 56000 


19500 56000 


andabove Weld 


Net 
Electrode Welding Weld Psi. Ult. Psi. Ult 
and Tip Force, Current, Time,* Tens. Str., Tens. Str., 


Radius Lbs Amperes Cycles Lbs Lbs 
T D R a 
1 2 3 4 6 10-A 10-B 10-C 


320 5,000 95 K 145 
340 ,000 § 135 r 
390 21,800 5 195 
500 3,000 j 280 
600 700 400 
660 33 ,000 550 
750 35,900 755 
800 38 ,000 875 
860 , 800 1035 
950 5,000 1175 

1050 56 ,000 1270 
1300 ,000 1400 


Psi. Ult. Diameter 
Tens. Str., Approx., 
ubs 


to determine the permissible time Lbs. Inch 


delay between cleaning and welding. 


THERMAL PROBLEMS 016 


The reaction of aluminum materials 025 
under the spot-welding electrodes is 040 
quite different from steel. Aluminum on 
alloys will soften rapidly at welding era 
temperature; hence a control = 
of the energy input is needed so that 1250/8 
the material at the interfaces will be 
brought to the melting point while 
the surfaces in contact with the ele 
trodes remain relatively cool. A com- 


bination of high welding currents 


25S Ss 


close 


SOAS eueunwnnvnwr~~ 


AAD 


*1 Cycle = '/@ Sec 
(The above values are tentative, and subject to further revision.) 


Table III. Minimum Weld Spacing, Edge and Flange Distance* 


Minimum Overlap 
Flange Required, 
Inch 


and short welding time is essential to ree. Wold dante OP ol 
the production of quality spot welds. Inch Inch Inch 
Since the electrodes move slightly 0 
into the material being welded, con- 0:0: Md 
siderable acceleration of the electrode 4 : y f y 
assembly® is necessary if contact is ° ; whe 
to be maintained, this reason, %/ 


° Ss 
the moving electrode system should 1 


For 
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Table IV. Recommended Schedules for Spot Welding Aluminum 


R301-T3(W), R301-T6(‘1), 248-T3(W), 


248-T4(T), 


148-T4(W). 148-T6(T), 758-T6(T) CLAD 


A. Three-Phase Frequency Converter Equipment 


Electrode 
Diameter 
and 
Tip Radius 


Net Electrode 


Thickness Force, Pounds 


Forge 
(5) 


R Weld 
(3 (4) 


500 
500 
700 
800 
900 
1300 
1600 
2000 
2400 
2800 
4000 


1500 
1800 
2000 
2300 
3000 
3600 
4300 
5300 
6800 
9000 


B. Three-Phase 


Electrode 
Diameter, 
Net Electrode 
Force, Pounds 


and 
Tip Radius 


Thickness 


T R 
(3) 


Weld 
(4) 
440 
520 
670 


Forge 
(5) 
“0 016 
0.020 
0.032 
0.040 
0.051 
0.064 
0.072 
0.081 
0.091 
0.102 
0.125 


19 
22 


SBewmrwmrwrmmrmenwnwn 


Weld 


100 


Weld 
(6) 
,000 
,000 


Welding 
Current 
(Approx.), 
Amperes 


Welding 
Time 


(Approx.), 
Cycles 
Post 


heat 
(9) 


Min 
Ave Weld 
Shear Diam 
Strength, (Approx.) 
Pounds neh 
(10) (il) 


Post- 
heat 
(7) 


Weld 
(6) (8) 

None /a 
8,500 
9,000 
12,600 
13,800 
18,900 
21,350 
22,750 
30 ,000 
34,000 
45,000 


§ 000 
,000 
§ 000 
,000 
,000 
,000 
,000 
,000 
5,000 
5,000 
,000 


190 0 
250 0 
350 0 
460 0 
640 0.3 
920 0.; 
1130 0.3 
1400 0 
1700 0 3 
2050 0% 
2830 0 


None 125 


&OWWAON NK Ke 


10 


Rectifier Equipment 


Welding 
Current, 
Amperes 
(Approx ) 


Pos Post- 
heat Weld Heat Pounds neh 
(7) (8) (9) (10) (11) 
None 145 0 
None 190 . O 
None 350 0 
None 460 0 
640 0 
920 0.4 
1130 0.3 
1400 0 
1700 0.3 
2050 0 
1¢ 22 2830 0 


Welding 
Time 
(Approx.) 
Cycles 


Min 
Ave 
Shear 
Strength, 


Weld 
Diam 
(poe 


None 110 
None 
None 
None 


C, Electrostatic Stored- -Energy Equipment 


Electrode 

Diameter 

and Tip 
Radius, Inches 


Net Electrode 
Force, P. ounds 


Weld 
(4) 


Thickness, 
Inch 


. 9 RK 
(1) (3) 


020 
032 
040 
051 
064 
072 
081 
091 
0.102 


376 
580 
680 
890 
1080 
1230 
1550 
1830 
2025 


WO Ween wWww 


5100 


Cc apacity Voltage, 
Mfd. 


1440 
1920 
2520 


Min 
Ave. Weld 
Total Shear Diam. 
Energy, Strength (Approx 
Watt (Approx.), Inch 
Seconds (10) a 


Trans- 
former 
Turn 
Ratio 


Capaci- 
tor 


Volts 


190 
350 
460 
640 
920 

1130 
1400 
1700 
2050 


240 
240 
360 
600 


2150 1 
1 

1 

f l 

720 ‘ 21 
1 

1 

1 

l 


2700 


300: 


960 


D. Electromagnetic Stored-Energy Equipment 


electrode Diameter 
and Tip Radius, 


Inches 


wa R Weld 
a 2) ’ (4) 


Thickness, 


0 016 
0.020 
0.025 
0.032 
0.049 
0.051 
0 064 


332 


(1) Thickness ‘*T"’ 
(3) Whenever practical, 


Net Electrode 
Force, 


Minimum 
Average 
Shear 
Strength 
Pounds 
(10) 


Weld 
Diameter 
(Approx.), 
Inch 
(11) 


Welding 
Current 
(Approx.), 
Forge Amperes 

(5) (6) 


Pounds 


110 
125 
140 
160 
180 
210 
250 


145 
190 
250 
350 
460 
640 
920 


1000 
1050 
1150 
1350 
1425 
1550 
2100 


21,000 
23 ,000 
25 ,000 
28 ,000 
31,000 
36 ,000 
41,000 


is the thickness of one sheet of an equal two-sheet combination 
a spherical radius is recommende 


his radius should be the same on 


both tov and bottom electrodes for like gage and material combinations, unless-.the contour of the part 


is suc h that unlike radii are necessary to effect a 


heat balance. 


(9) Post-heat is actually the current decay 


ty 
(11) 


(9) One cycle is '/e second 
Diameter of fused zone 


This 


act ordance 


sistance. factor will vary in 
with the chemical com- 
position of the alloy when resistance 
welded. The differential in corrosion 
resistance is well illustrated in Table 
I. The alloys listed as “Group lag pro- 
duce spot welds that are comparable 
in resistance to identical 
material that has not welded. 


corrosion 


been 
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Alloys listed as “Group B” may be 
selectively attacked where severe cor- 
rosion — 
Although alloys can 
welded, these alloy tempers are not 
recommended for resistance welding. 

To be noted about this table: little 
difference in welding characteristics, 
mechanical strength or resistance to 


are experienced. 


‘Group ey be 


in the dif- 
forms in which 
these wrought alloys are produced: 


corrosion is experienced 
ferent commercial 
sheet, plate, tubing, extruded shapes. 
wire, flattened wire, rod and bar. 


Spot-WELDING EQuIPMENT 

Classified on the basis of the elec- 
trical system used in supplying the 
welding current, spot-welding equip- 
(A) alter- 
electromagnetic 


ment types would include: 
(B) 
(C) electrostatic stored 
(D) storage battery. It 
may be well to point out the char 


nating current, 
stored energy. 
energy and 
acteristic features of each type. 
The use of the a-c welder has been 
curtailed by the energy storage equip- 
Where 


ployed, it 


ment. a-c equipment is em- 
is essential to have elec- 
tronic controls not only to produce 
consistent weld strengths but also to 
improve the appearance of the weld. 
\ principal objection to the use of 
the a-c 
rent load is single-phase and at 4 
very low power factor; this may in- 


terfere with the functioning of other 


spot welder® is that the cur- 


electrical equipment within a plant. 
Thus it is advisable, 
special transformer, 


by the use of a 
to 
welders on a three-phase power line. 


operate a-c 
It also has been suggested? that static 
condensers be installed in series with 
the welding transformer primary so 
that a factor can 
realized, 

With types B, C and D, the energy 
to produce a weld is accumulated in 
usually at a low 
rate prior to its transfer to the weld, 
and is usually delivered at a high 


higher power be 


a storage reservoir, 


rate. The electromagnetic stored en- 
ergy welder incorporates a variable 
pressure cycle, this consisting® of: (1) 
applying a high initial load on the 
work to establish 


(2) decreasing the pressure for weld- 


uniform contact; 
ing; and (3) raising it again to work 
the weld mechanically while it 
still hot. A feature of this equipment 
is that the maximum power demand 
is about one-tenth that of a-c equip- 
ment welding the 
thickness. 


18 


same material 
The condenser storage energy ma- 
utilizes static to 
store the energy required for welding. 
A completely automatic sequence can 
realized, both the charge and dis- 
charge of the stored energy being 
electronically controlled. When weld- 
ing with this type of equipment, a 
constant high value of welding force 


chine condensers 
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is generally used: in some instances. 
higher force is used at the end of the 
weld period to provide a forging ac- 
tion on the metal, 
Welds produced with such equipment 


solidified weld 
are of excellent appearance and very 
sound Here, again, the 
maximum power demand is one-tenth 
that used for a-c welding. 


structure. 


A third method of energy storage 
is provided by battery equipment: 
this type is used to a large extent 
where power-line limitations prevail. 
The high currents supplied to the 
welding electrodes are obtained from 
a series-parallel combination of bat- 
teries; the only power demand is that 
to keep the 


charged, This load is distributed on 


necessary batteries 
a three-phase power supply. 
Regardless of equipment type, the 
one feature necessary in the welding 
of the aluminum alloy is a low-inertia 
head to permit fast electrode move 
ment. In addition, a high degree of 
rigidity and frame strength is re 
electrode 
alignment and the ability to 
stand the 


quired to assure prope! 


with- 
This 


usually means a head equipped with 


pressures involved, 
antifriction bearings, in the case of 
a press welder, and having a moving 
ram structure of aluminum to reduce 
weight. Air cylinder packing washers 
should lubricated for 
ease of piston movement. 


be effectively 


ELECTRICAL CHARACTERISTICS 

The big three of the resistance 
welding variables are current, force 
and The values that 
employed in’ the welding of 
aluminum-base will depend 
both upen the thickness of the ma- 
terial welded and its chemical com 


time. will be 
spol 


alloys 


position, Suggested values for single- 
phase machines are given in Table 
Il. Recommended minimum weld 
spacing, edge and flange distance are 
covered in Table III. 

Table I\ gives recommended sched 
ules for spot welding aluminum alloys 
R301-T3 (W), R301-T6 (T), 248-73 
(W), 24S-T4 (1), 14S-T4 (W), 1AS- 
T6 (1), 758-T6 (T) by 


cesses: (a) three-phase 


four pro 
frequency 
converter; (b) three-phase rectifier; 
(ce) electrostatic stored energy; (d) 
electromagnetic stored energy, 

It should be remembered that other 
factors than current, force and time 
can affect the quality of the weld. For 
instance: 

(a) The diameter of the electrode 
tip mey vary after frequent redress- 


ings. This factor should be periodi- 
checked whether 
tip diameter is or is not affecting the 
quality of the weld. 


cally to determine 


(b) Air pressure during welding 
may vary, and this can have a very 
definite effect on the quality of the 
Check the air gages to see 
whether or not the pressure specified 


weld. 


is actually being obtained. 

(ce) The procedure followed in pre- 
weld cleaning may vary and subse- 
quently affect the quality of weld. 
This can be periodically checked by 
the use of test panels to determine 
the variance due to preweld cleaning. 

(d) Trouble may arise because too 
long a time may elapse between pre- 
weld cleaning and actual welding. | 
know. of drawn 
245-0 container was cleaned on Fri- 
but not welded until three days 
later on the following Monday. Need- 


less to say 


one Case where a 


day 


the welds were inferior. 
and the preweld cleaning had to be 
done all over. 

To obtain consistent spol welds, it 
is also essential that proper electrode 
contour be chosen and. in addition, 


be maintained during production 
welding. Practically all spot welding 
is done with domelike tips machined 
to a spherical shape. Suggested tip 
radii are included in Table II. 
Many difficulties result from sheet 
separation and indentations. Indenta- 
tion on one sheet can be minimized 
by the use of a flat electrode on that 
side and the radius-faced electrode 
Another 
lip shape, often used with energy 


against the opposite side. 


storage welding processes" is a trun- 
cated cone; the cone angle is from 
130 to 100 deg, and the flat top has a 
diameter equal to twice the thickness 
of material welded plus 'y, in, Here. 
again, a flat electrode (from %% to 


the other 
side to minimize indentation. 


114) in.) can be used on 
Klectrode material should have an 
conductivity not less than 
of that of 


Rockwell B hardness greater than 65. 


electrical 
80% pure copper and a 
Hard drawn copper electrodes make 
good welds but mushroom 
to the 
proper contour, Tungsten carbide or 
other special tip facings’ do not work 


well on the aluminum alloys. In addi- 


generally 
and are difficult to maintain 


tion, electrode diameter should be suf- 
ficient to carry a welding current with- 
out undue heating. Thus a %-in. elec- 


trode has been recommended® for 


currents up to 35,000 amp with a 


welding time of 15 cycles provided 
the rate of welding is not more than 
10 welds per minute. The electrode 
diameter will increase from ‘x, to 
114 in. where either greater welding 
currents or higher welding speeds are 
employed. Conversely, when welding 
currents less than 20,000 amp are em- 
ployed in conjunction with a welding 
time of less than 8 cycles, a Y-in. 
diameter electrode is satisfactory. 
Accurate duplication and mainte- 
nance of tip shape can be obtained 
by dressing the tips while they are 
in the machine, This is done by wrap- 
ping No. 180 or No. 240 abrasive 
cloth over a steel dressing tool of the 
proper contour. The tips are brought 
together with a force of from 100 to 
200 Ib. and the tool is rotated, After 
dressing, it is advisable to clean 
the surface to remove the emery dust. 
Tip dressing should be at a mini- 


mum: this is realized under condi- 
tions of (a) proper surface prepara- 
tion. (bh) 


and (c) 


proper electrode cooling 
the use of a suitable elec- 


trode material. 


Tip cooling requires a word or 
two. Tap water circulated to within 


‘2 in. or closer to the tip face, at a 
rate of at least 2 gallons per minute, 
is usually satisfactory. Refrigerant 
cooling of the electrodes will mini- 
mize electrode pick-up; the standard 
cooling temperatures” range between 
0 and 10 F, 

With a-c equipment utilizing dome 
electrodes, tip dressing will usually 
be needed after the production of 
from 15 to 80 spot welds; the exact 
value depends upon the alloy welded. 
Tip cleaning for the removal of pick- 
up is less needed with energy-storage 
equipment; from 60 to as high as 
500 and more spot welds can be pro 
duced, depending upon the material 
and conditions of welding. With re- 
frigerant cooling, a total of between 
2.000 and 5,000 spot welds can be 
produced before tip dressing is re- 
quired; the value depends upon such 


factors as thickness 


material and 


speed of operation. 


Test METHODS 


Sample test welds should be made 
frequently; the quality of a weld is 
quite easily determined through a 
pull or peel test ( photo 1). The weld 
can be evaluated by the size of button 
obtained. In relatively thin 
each spot should pull a button of a 
diameter equal to four times the 
thickness of the thinnest sheet. Com- 


sheets, 
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plete buttons may not be obtained on 
either 24S-T3 or T4 and on clad 
material of this alloy when the thick- 
ness of material is greater than 0,080 
in. In these materials, the weld is 
tested as above and the diameter of 
the fractured area determined. 

The results of this peel test will 
determine future Thus the 
following is recommended: 


action. 


“If the spot diameter is too small, 


it may be increased by increasing 
the welding current in steps of about 
1.000 amperes. If expulsion of metal 
from the weld between the sheets is 
occurring on the welds, the welding 
force should be increased. If the out- 
surface of the exhibits 
evidence of excessive darkening or 
surface melting or of sticking to the 
electrodes after only one or two welds 
have either the 


increased or 


side sheet 


been made, force 


should be the current 
det reased,’”* 

In cases where the soundness of 
the resultant spot is not too import- 
ant, or where alloys 2S and 3S are 
being welded, the welding times listed 
in Table Il may be reduced to as low 
as 60% to prevent excessive heating of 
the electrodes, Little effect on size of 
weld will be noted. Conversely, in 
the production of spot welds of air- 
craft quality, close attention to the 
variables affecting the production of 
sound, high-strength joints is re- 
quired, 

In the use of electrostatic stored- 
energy equipment, the effects of in- 
creased capac ity, voltage and force 
on the shear strengths realized in the 
welding of 24S-T Al 


spot clad are 


increase of 


‘ 
shown by Fig. 2. 
\ 


either capacity or of voltage results 


in a corresponding increase in 
strength. Weld strength, however, de 
creases as the pressure increases. The 


similar to that ex- 
1 


tendency is very 


perienced with a-c machines', where 
that 


beyond the value necesary to obtain 


it was found increased force 
welds free from cracks brought about 
decreased weld strength. The force or 
pressure required will vary in accord- 
ance with the thickness welded, as in- 
It will usually be 


a compromise value, which will give 


dicated in Fig, 3. 


a spot free from defects and still have 
a relatively high shear strength. 


LOCATING THE SPOTS 


The maximum distance between the 
edge of the structure and the spot 
weld should be less than the throat 
depth of the welder. Electrodes %, in, 
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in diameter and electrode holders \4 
to 1% in. in diameter are usually 
used® in aluminum spot weiding and 
require a minimum distance from the 
center of the weld to upstanding 
flanges. This value is usually 5/16 
in. where the flange height is one 
inch or less and from 5, to %4 in. 
where the flange height is greater 
than one inch. 

Minimum spot spacing is essential; 
the values given in Table III can be 
used under normal production con- 
without sacrifice of either 
operating speeds or efficiency. Should 
than minimum 
ployed, a shunting of current in pre- 


ditions 


less values be em- 
viously made welds will occur, re- 
sulting in lower joint strengths. An 
empirical relationship of minimum 
weld spacing: eight times the thick- 
ness of the sheet to be welded. 

The edge distance is the distance 
from the center of the spot to the 
outer edge. Where edge spacing is 
under the minimum specified, low 
and inconsistent strength values will 
be obtained; in extreme cases, crack- 
ing. 

Minimum edge distances are given 
in Table III. As is also indicated in 
this 
two sheets joined, or the minimum 
width of any flange of flat of the two 
parts joined, will be twice the mini- 


table, the minimum overlap of 


mum edge distance for the specific 
sheet thickness. If more than one row 
of spots are produced, the overlap 
will be the sum of the minimum value 
plus the recommended minimum dis- 
tance between spots. 


In his next installment, Mr. Spen- 
cer will give full details on cleaning 
procedures for the aluminum alloys. 
He will also discuss seam welding and 
flash welding procedures. 
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Lines West, the Big-4 and the Michi- 
gan Central railroads. Some of the 
problems of this shop were told by 
J. D. Case, welding supervisor, of 
the New York Central. The shop 
employs 90 men at the present time 
and consumes approximately 65,000 
cu ft of oxygen each year. 

Car fabrication, rebuilding, repair 
and maintenance were discussed by 
Robert Moran, welding supervisor, 
Missouri Pacific Lines, St. Louis, who 
laid particular emphasis on the rail- 
road’s new car shop at De Soto, Mo. 
Since this car shop started production 
1947, 9,155 
cars had been built up to December, 


on September 2, new 
1953, and the oxygen consumption 
had been in the neighborhood of one 
million cubic feet a month, 

Fred Corporon, superintendent, 
maintenance of way, Chicago, South 
Shore & South Bend Railroad, told 
how continuous welded rail is helping 
his railroad to cut maintenance costs. 
With conventional rails, the joint be- 
tween rails is the weakest part of the 
rail structure and requires an appli- 
cation of oil or grease at least once 
a year to protect it from corrosion, 
These many maintenance man-hours 
are almost entirely eliminated by the 
use of continuous welded rail. 

A good paper was also given by 
of Albert A. Wald 


Don L. Caldwell, maintenance depart- 


the team and 
ment of Caterpillar Tractor, Joliet, 
Ill, Mr. Wald spoke first and then 
showed the slides while Mr. Caldwell 
presented his part of the paper. In 
fire 
prevention session, it is interesting to 


view of what was said at the 
note some points that Wald brought 
out. All weldors working outside of 
the regular welding areas must have 
a welding permit signed by one of 
the “fire inspectors” working under 
plant engineering. And whenever a 
machine is taken out of service for 
repair, a tag is attached to it reading: 
“WARNING. This warning tag has 
been attached because 
. Do not use, move 
or operate while this tag is attached.” 
Sorry that no more than a few 
highlights from these excellent papers 
can be given, but Gur space is limited, 
It was and a 
world of credit is due to those who 


a very fine program 
planned it and/or helped to carry 


it out. 





SMALL shop of approximately 5,000 cu ft does most of — cabinets, racks, ete. 
the welding at Ohio State 


specialty 


is 


fabricate 


is either repaired 


as needed. Broken machinery that 


Penitentiary, Columbus. Its belongs to other shops and factories in the institution 
steam-tables, «inks, tables, 


here or weldors go out to the job 


Locks, fans and other problems 




















BY JAMES A. WESTLAKE AND NELSON R. LYONS 


Maintenance weldors, Ohio State Penitentiary, Columbus, O. 


oo of us who work in a weld- 
ing job shop are often confronted 
with the necessity for improvisation, 
It makes life more interesting, but 
it also makes it more difficult at 
times. 

This is as true in a state institu- 
tion as it is in private industry. 

As an example, the 1952 Hallow- 
een riot at the Ohio State Peniten- 
tiary caused our small job shop to 
work as many as 16 hours a day in 
repairing damaged equipment, dam- 
aged buildings, etc. One of the largest 
jobs was the installation of new locks 


in the cell blocks. These locks cost 


$32.000 for just the cell blocks A-B. 
G-H, I-K and L. This is just the cost 
of the locks, not the cost of installa- 
tion. All of the locks were installed 
by the welding job shop at the peni- 
tentiary. and the cost of installation 
did not exceed $2,000. 


Quick INSTALLATION OF LOCKs 


just to give you an idea of the 
magnitude of this job, the 374 locks 
in the G-H and I-K blocks required 
122 working hours and 500 lb of 
AWS E-6010 mild-steel electrodes. 
The lock mechanism is installed in 
a steel channel 7 ft high. which is 


WELDING ENGINEER—June. 1954 





BACK 
of exhaust fan 
for the 


view (top) and front view 
built 
penitentiary 


in and built 
welding shop 


floor and 
After the 


16-in. 


fitted into the concrete 
welded to the cell 
lock mechanism is in, 5 


front. 
steel 
plates are welded on the open side 
of the There 
movable bolted plate in case the lock 
mechanism 


channel, is also a re- 
requires adjustment. or 
This plate is bolted on with 
break-off security bolts, 

In the sketch at left. the 
pointing to the slot where the key is 


repair. 
officer is 


inserted for opening individual cells. 
indicates the lock bolt. 

steel 
ten inches wide, 


The arrow 
The channel is of 
thick}. 


and extends from top to bottom of 


(-gage 


(O.1875 in. 


the cell front to act as a bracer. The 
lock mechanism is in the middle of 
These locks were in- 

days-—just 35 


lock 


They estimated 


the channel. 
stalled in 21 


under the 


days 
time the company 
said it could be done. 
that it would take one hour per lock, 
locks 


but our weldors installed 
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per hour. No part of the lock mecha- 
and all of the 


were 


nism was left exposed, 
break-off safety bolts 
smooth. 


ground 


Another security job that came to 
this shop in consequence of the same 
riot was to make six 
from scratch, The 
in a hurry, and it was not possible 
to wait for the lock concern to manu- 
facture and ship them. In the locks 
a cog attached to the handle 

ratchets, 


locks starting 


locks were needed 


we made, 


turns two which move the 
lock-bolts or bars at both top and 
bottom of the door. This lock is a 
strong one, yet it was cheaply made. 
The lock-bolts are enclosed in a tube, 
and the tube 
itself : 
closed 


is welded to the door 


on one door the tube 
inside the 
any 
everything was enclosed and welded. 

The lock mechanism can be re- 
moved for repairs or adjustments by 
removing the safety bolts. This can 
he done, however, only from the han- 
dle side of the door and only 
the lock is unlocked, The lock 


be pried open, and if one 


was en- 
door. In no case 
were 


moving parts exposed; 


while 
cannot 
tries to 
twist it open by the handle, the han- 
dle will break without harming the 
mechanism. 


The lock-bolts engage the 
door frame for 245 in. at top and 


how hard it 
would be to batter down this door. 


We Burnt 


Confronted 
installing a fan 


bottom, so you can see 


A FAN 
with the 


that 
satisfactory air change 


necessity of 
would give a 
in our weld- 
ing shop, we decided to try making 
on hand 


all the 


we did 


one. We happened have 
a 1/3-hp, 1,750-rpm motor; 
rest, including the 
ourselves, 


We used a “cut 


fan blades, 


and try” or em- 


ALUMINUM eastings in this picture had minor defects. 
saved the pouring of new castings, and taxpayers’ 


direct 
Nevertheless, 
the finished job has more than justi 
fied the efforts and method of con- 
struction. 


pirical approach instead of a 
engineering approach, 


satisfactory 
in our shop that we were asked to 


It proved so 


make five similar fans for other parts 
of the 
All give equally satisfactory results. 


institution different sizes. 
Periodic cleaning and use of a grease- 
gun is all that is necessary to insure 
continuous service. 

The accompanying picture of the 
fan from the back shows our design 
for an offset motor. The entire frame- 
work was made integral to the motor 
mount by welded construction. Our 
belt from the 
motor was that we had previously 
experienced difficulty 
with an exhaust fan that had failed 
of the effects of either weld- 
ing fumes or other air-borne refuse. 
We thought that such a failure could 
he avoided by setting the motor away 
from the direct flow of the exhaust 
Afterwards, it became apparent that 


reason for the drive 


considerable 


because 


we had also developed a more silently 
operating fan, 

We used mild-steel 
throughout for the 
fan housing, 


electrodes 
of the 
and 


assembly 
mounting arms 
The rigidity 
by this welded construction resulted 


motor mount, obtained 
in a fan that is surprisingly quiet, 
considering its size and speed, Vibra- 
tion and flutter were consequently 
reduced, holding maintenance 
to a minimum. 

Other 


problems, 


costs 


installations created other 
number 
of fans required to meet the need of 


any individual case 


The size and/or 
must obviously 
depend on the volume of air per min- 
ute to be exhausted. Space available 
will not permit a complete treatise 


Welded repairing 
benefited 


purses were 
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on this extensive subject. However, 
a variety of exhaust speeds may be 
obtained by the simple expedient of 
varying the ratio of the motor and 
fan pulleys, 

We designed the shelf and bearing- 
housing assembly so that it may re- 
main standard throughout a_ rather 
extensive range of fan sizes. Hence 
it is only the 
dimensions of the frame, mounting 


necessary to modify 
arms and fan blades in order to de- 
velop a larger or a smaller fan to 
meet differing conditions. 

We cut the fan blades from alumi- 
num and shaped the pitch by means 
of a template. The template itself was 
shaped from a piece of 14 or 15 gage 
sheet steel. Carefully shaped blades, 
all cupped and fitted with the same 
pitch, are vital to a satisfactory fan. 
And the 
blades is of the utmost importance. 
The test for true balance is to shut 
off the motor and stop any blade, at 


careful balancing of the 


any point, and have it remain. sta- 
tionary. To attain such a balance is 
far from easy. Not only must care 
be taken in the initial cutting and 
fitting of the blades, but there must 
afterwards follow a patient and pain- 
ful period of adjustment by filing 
almost infinitesimal amounts of metal 
from. first blade 
other until a perfect balance is a 
complished. 


one and then an- 


The motor mounting was welded 
to one of the diagonal mounting arms 
shown in the picture, The motor it- 
self was fixed to the mounting by 
means of bolts that will permit ad 
justment of the belt play. This detail, 
however, is not a part of the welding 
story, 

Our first fan exhausted directly to 
the atmosphere, and it was therefore 
necessary for us to devise a weather- 
proof shutter for it. Here, 
welding expedited our work. The 


again, 


shutter is of the gravity-closing type, 


force of the 
fabricated 
of steel angles, welded together at the 


which opens with the 


exhaust. The frame was 


corners, and the shutter fins were 
fabricated from 26-gage aluminum. 
The little lever arms attached to the 
aluminum with 
3/32-in, The 


low current requirement of 3/32-in. 


fins were welded 


aluminum electrodes. 
aluminum electrodes proved to be 
of inestimable value in this welding 
job. 

Doubtless there are many exhaust 
fans on the market that will produce 
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equal or superior results to the fan 
We're 


with ours. however, and consider its 


weve outlined. well satisfied 
construction to be quite a feat for a 


welding job shop. 


CASTINGS SALVAGED 


The institution foundry sometimes 
turns out castings with minor defects 
such as pinholes caused by wet sand, 
etc. They are brought to us for sal- 
vage. The picture at bottom of page 
57 shows cast 


some of the small 


aluminum pots, pans and various 
vessels that we saved by welding. It 
is far cheaper to weld these castings 
than it is to remelt and pour new 
ones. 

Not all of our work is centered in 
this small shop. Frequently, it be- 
comes necessary to take welding to 
the job. A pipeline may spring a leak, 
or a big machine may break some- 
where, In a big institution there are 
numerous things that can happen 
where a weldor has to meet the emer- 
gency. Just as maintenance weldors 


are called upon to go every where. 





KET WRECKS A BIKE 


(Continued from page 45) 





by this time at seeing what was hap- 
pening to his bicycle, and the boss 
promised to buy him a new one. He 
take it out of Ket’s 
pay, and Ket had to settle for about 
half of it. He was ready to quit and 


threatened to 


go back to the big town, but after 
all the hooch he’d been buying, he 
didn’t have a dime for the fare. Noth- 
ing to do but stick around and let 
the yokels rub it in. Which they did. 

(As usual Ket 


vafl and tried to take it out on poor 


couldn't stand the 
Pete by needling him, He switched 
the polarity on his machine! He even 
managed to step on Pete's oxygen 
hose so he blacked up the parts he 
was welding with soot and got soot 
all over him. However, that little gem 
backfired, Pete an 
idea, Next morning when Ket started 
in to work on him, Pete shot back, 


“If you're so good, weld them alu- 


because it gave 


minum fenders you poked holes in.” 
“Weld them yourself,” says Ket, 
always snappy with a comeback. 
“Ten bucks says | can.” 
“Ten bucks says you can't,” says 
Ket. (He had been paid yesterday 
and so was in funds again.) The boss 


agreed to hold the stakes and Pete 
started in. 

Pete had been hardfacing plow- 
shares when Ket started in on him. 
He shut off his torch, changed the 
tip to one with a 1/32-in. diameter 
orifice and reduced the pressure on 
his gages to a couple of pounds each. 
He then adjusted the flame to pure 
acetylene. Boy! Oh, boy! Soot and 
clinkers were flying all over the place. 
Always the clown, Ket started in wav- 
ing his hat around to keep the soot 
away. He was laughing like mad at 
himself for being such a wit. 

Pete paid no attention to him. He 
directed the acetylene flame on the 
aluminum fender near the holes and 
blackened it up good with the carbon 
soot. Then he adjusted the oxygen 
on the torch so it produced a feather 
about an inch long and started to 
heat the fender. At the same time he 
heated the end of his brazing rod 
and dipped it into the flux. 

With that thin-gage aluminum. it 
wasn't long before the soot started to 
disappear. Pete directed the flame 
from the torch down on the end of 
the fluxed rod. Just as the soot dis- 
appeared around the hole, Pete put 
the end of the rod in front of the 
flame to choke it off so it wouldn't 
burn through the fender. As_ the 
end of the melted, it and the 
fender flowed together like butter. 


Every once in a while, Pete would 
lift the torch for a few seconds while 
he added more flux. This also allowed 
the melted alloy to solidify so there 
wasnt too much danger of overheat- 
ing. By this technique, it wasn't 
more’n a minute until Pete had that 
hole completely filled up neat and 
clean and was starting on anothet 
one. 

Old Ket stood there with his mouth 
foot, flies. He 
scratched his rubbed his 


“Son rt 


open a drawing 
chin 


did it. 


ear, 
and finally muttered, 
huh? Just soot!” 
Yes, carbon soot on aluminum is 
a perfect brazing or welding tempera- 
ture indicator, No matter how thick 
the aluminum is, it won't disappear 
until the metal 
reaches approximately 1,000 F. When 


or come off base 
it does, the aluminum brazing alloy 
will like melted butter to the 
base metal. 


flow 


Thanks and a flip of the old helmet 
to Karl Soderquist, 2 Norman Ave.. 


Hillsgrove. Rhode Island. 
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NEMA standard for electrode identification 


Fic, 2 
Location of Color Markings for Location of Color Marking. for 
End-grip Electrodes Center-grip Electrocies 


Note: In the case of center-grip electrodes, the spot color will be located on each side of the centrally located end color 








AWS END | SPOT GRouP AWS END SPOT GROUP 
|_ ones | ones | Ue _COLOR | GRADES | CoLtoR | COLOR | COLOR | 


Mild Steel_and Low Alley Stee! 


freee t Mickel ly 

ic nd Wi 

sro a Cu-Ni 0 one Blue Blue 
None White Ni-Cu 65-28 None White Blue 
None Sewn Ni | None Orange Blue 
fiene Red NiforC. tron Orange Blue Blue 
None Oran 55 N Orange Brown Blue 
Nene oo Phos. Br. Silver None Blue 
Blue None 8-Al-Br. Silver Blue Blue 
Blue Blue 9-Al-Br. Silver Brown Blue 
Blue Brown 10-Al-Br. Silver Green Blue 
Blue Red 12-Al Br. Silver Red Blue 
Blue Orange 13-Al-Br. Silver Yellow Blue 
Blue Green Si-Bronze Silver Black 
White None 
White Blue 

White Brown 


White Red tainles 
White Orange 308ELC 
White Green 316ELC 


Brown None 330 
Brown Blue 312 
Brown Brown 310 
Brown Red 310Cb 
Brown Orange 310 Mo 
Brown Green 308 
Green None 347 
Green Blue 316 
Green Brown 
Green Red 
Green Orange 
Green Green 
Red Red 
Red Orange 
Yellow Red 
Yellow Orange 




















Orange None 









































Courtesy of National Electrical Manufacturers Association. 


Nete: This is the latest electrode color indentification and, as yet, not all manufacturers have complied with it. 
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tc brush angle— 
_No ‘Ypruised knuckles 


S~ brush seasenial 


for reversing or changing 


3 Guord protects fingers 


~ Stronger, more rugged 
ribbed frame 





Handle clearance 
makes them easier 


ZA 
me: f 7; i nm 


Model A 


MADE IN 4 4 MODELS 


STRONGER, EASIER TO USE 


Model AW 
Typical Atlas ruggedness and 
quality are built into these re- 
designed weld cleaning tools 
iene _ doubly important “Rei” medal’. 
in improving quality and volume 


of production. 


Welders like their balance 
and “feel’’—will like these new 
models better than ever. Re-bit” Model B-1W 


See all 27 Atlas models at your Welding Supply Dealers 


WELDING ACCESSORIES CO. 


tewsstTON AVEN UBER NDALE 20,(DETROIT) MICH, 
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RIPPER TEETH 
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Here’s where your search ends for better wear 
resistance at low cost! The new COATED TUBE 
STOODITE gives you everything...more wear pro- 
tection, more impact strength, faster deposits, better 
weldability! 

Field tested two full years, we're sure of our an- 
swers...It’s actually doing the work of rods costing 
twice as much! 

Try 50 lbs. today—compare it with rods of any 
price! See your Stoody dealer (listed in the “yellow 
pages” of your phone book) or write for literature. 


STOODY COMPANY 


11941 East Slauson Avenue, Whittier, California 





on the job... 














Quicker welding time 

THREE-QUARTERS of the production 
time needed to fabricate aluminum 
shipping stands for C-124 aircraft 
engines was eliminated by a switch 
to Mig (metal inert-gas) welding. A 
time study made at the Lynwood, 
Calif., plant of the Heller Engineering 
and Mfg. Co. showed an increase of 
300% in the production rate after 


Can move mountains 


Mountains of gravel 

enough to fill a string of 50-ton rail 
road 
moved every day by the Steers Sand 
and Gravel Corp., Northport, Long 


Island, N. Y. 


sand and 


cars over a_ mile 


62 


long are 


Courtesy Linde Air Products Co 


the complete conversion had been ac- 
complished. 

With the welding further simpli- 
fied by the use of special jigs and a 
positioner (illustration), — continu- 
ously high-quality work is obtained. 
These shipping stands are built to 
transport many times their 
weight. 


own 


Courtesy The International N el Co., Inc 


To bring all of this sand 
cu yd daily 
house, a 


7.000 
to a central screening 
conveyor system is used. 
conveyor belts, each 900 ft 
are supported by cast-iron 
rollers spaced a few feet apart as 


Seven 


long, 


shown in the picture. Not only is the 
sand abrasive, but the corrosive salt 
atmosphere of Long Island Sound 
also helps to wear away the surface 
of the conveyor rollers. 

When you consider that each roller 
about $11, it is obvious that 
replacement costs can quickly mount 
to a high figure. One remedy for this 
is to resurface the worn rollers. The 
resurfaced rollers only $4.60 
each and last just as long as new 


costs 


cost 


ones, 

For this purpose, a_nickel-base 
welding rod is used. It gives excellent 
with the cast iron and 
vides a machinable deposit that can 
easily be turned down to proper size 
on a lathe, It takes about a pound of 
alloy to resurface a roller, and the 
resurfaced roller lasts around 


fusion pro- 


two 
years, 


a S08 AE EOL LP 


Courtesy Wall Colmonoy Corp 


More wear on valves 
ResuRFACED Diesel-engine valves are 
outwearing new valves in actual run- 
ning tests in 800-hp. Diesel freight 
engines on a southern railroad line. 
The hardfaced valves showed practi- 
cally no wear after 355 days opera- 
tion, whereas new valves installed at 
the same time were completely worn 
out. The 355-day period is the equiva- 
lent of about 4.000 hours of continu- 
ous operation. 

The valves are 4 in. in diameter 
and 13 in. long. As a first step, the 
worn valve seating area is threaded 
along the tapered surface or grit 
blasted to provide the necessary me- 
bond for the subsequent 
metal-spraying eperation. Then the 
valve is chucked in an engine lathe 
or turning fixture and rotated, while 
a powdered — nickel-chromium-boron 
alloy is applied by a pistol mounted 
in the tool-post holder. After the alloy 


(Continued on 


chanical 


page 6 ,) 
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More wear on valves— continued 


has been sprayed on the seating sur- 
face to a thickness that will prov ide 
a ground finish of 0.060 in., the pistol 
is swung from the chucked 


valve. 


away 


As a final step, the valve is rotated 
under an oxyacetylene torch to fuse 
the nickel-base alloy coating to the 
base metal. The cost, including finish 
vrinding, is one-third to one-half the 
price of a new valve. 





Crossing vent 

By Elton Sterrett 

‘ 
WHERE a natural gas or crude oil 
pipeline crosses a highway it is en- 
cased in a short section of larger pipe. 
This is welded or otherwise closed at 
the ends to form a pressure-tight com- 
partment to carry any leakage outside 
of the highway area. These casings 
are vented by short sections of 2-in. 
or 2'5-in. pipe, welded in just short 
of the point of closure. 

It is customary to place these vent 
pipes at fence lines, to protect them 
against damage from stock on one 
side or caroming autos on the other. 
One pipeline company has hit upon 
the happy idea of utilizing the vent 
pipe as a means of crossing the fence 
by line-walkers and other company 
employes. The welder merely attaches 
short spurs at the outer edge of each 
of the horizontal runs in the vent 
sections to make steps. These spurs 
are of 14 by ™% in. angles so that 
there is no danger of even a muddy 
foot slipping off the end when the 
man is crossing the fence. 

To afford a handhold, a 6-in. piece 
of 1-in. pipe is welded at the top of 
the vent riser. The top is then sealed 
off so that all venting is through the 
horizontal runs. To make the point of 
crossing visible from a distance, the 
riser is painted aluminum, while steps 


and hand hold are black. 
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YOu GET: 
2'% Times the Life- 
More Production 
and Lower Costs 


Up to 150% longer 
service life — that’s the record re- 
ported by users of Ampco Weld 
tube and seam welding wheels. 
And here’s why: Ampco Weld 
wheeis have unusual hardness and 
toughness at elevated temperatures 
— exceptional resistance to wear 
— extra durability. And they also 
have uniformly high electrical con- 
ductivity. All this adds up to long- 
er runs, fewer shutdowns, increased 
production, lower costs. 

You can order Ampco Weld 
wheels as rough forgings, finished 
blanks, or fully machined, as you 
prefer. 

Ampco Weld wheels are part of 
an extensive line of Ampco resist- 
ance-welding products. All meet 
or exceed RWMA specifications. 
And Ampco offers you free, expert 
engineering service for specialized 
applications, if you want it. Order 
Ampco Weld wheels today — 
watch production step up, costs 





Put new life 
into worn 
equipment 
|... fight wear and 
high bearing- 
pressures with 


AMPCO-TRODE* 
300 overlays 


To get extra dependability, 
longer service, the opera- 
tors of this lime kiln over- 
laid the pinion of the } 
kiln-driving mechanism } 
with Ampco-Trode 300. 
This stopped the rapid 
wear caused by the man- 
ganese-steel pinion on the 
cast-steel gear. 
Ampco-Trode 300 is 
hard, 300-320 BHN (3000 
* kg. load) —and has remark- 
able resistance to wear. In 
some applications it has | 
increased service as much } 
as 900% over softer mate- 
rials. It has high compres- 
sive strength, too — won't 
squash out even under ter- 
rific pressures. 

If you have extreme bear- 
ing applications where 
very high pressures exist, 
Ampco-Trode 300 is just 
right for you. Check with 
your Ampco distributor or 
write us today. 











*Reg. U. S. Pot. Off. 


step down. 
Ampco Metal, Inc. <i o- 


DEPT. WE-6 
° AMPCO METAL, INC. 
MILWAUKEE 46, WISCONSIN Dept. WE-6 + Milwaukee 46, Wis. 
West Coast Plant: Burbank, Californie West Coast Plant, Burbank Collfernie 


“Reg. U. S. Pat Off. RWw.7 w-i% 
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Page Welding Wire 


Now-a new line-up of 


AGE welding wire 


in coils, reels, packages 


@ Here are some of the ways PAGE welding wires are packaged to 
protect them during shipment and to make it easy for you to 
handle and stock them. Two new packages are Leverpaks and 
pallet-mounted coils. 

LEVERPAKS ¢ Here’s one of the best containers for coils up to 
16” 1p. It’s light-weight, but durable. It is sealed air-tight and is 
packed with moisture-absorbing substance to reduce corrosion. 
Release safety catch, pull lever, and the whole top comes off. /i’s 
just as quickly resealed. Leverpaks can be rolled easily. They 
stack perfectly and take a minimum of floor space. They cost 
you nothing extra and have many re-uses. 

PALLET-MOUNTED COILS « If you have a fork-lift truck, you'll like 
PAGE’S new pallet-mounting of 22” 1p coils. Steel strapping and 
paper wrapping protect coils and hold them securely. You can run 
them in and out of freight cars and trucks, and spot them in 
your plant. 

AUTOMATIC WELDING WIRES © Inert Gas—Six PAGE-ALLECGHENY 
stainless grades in .035”, .045", and .0625” diameters. Precision 
thread-wound on 25-lb. non-returnable reels to fit popular arc 
welding machines. Submerged Are — PAGE Stainless in wire diam- 
eters from 1/32” to 5/16”, plain or copper coated. In layer-wound 
coils or 22” or 24” mill coils. 

GAS WELDING RODS « In a variety of analyses: stainless, Armco, 
medium and high carbon, and manganese or naval bronze. 


Warehouse stocks in Chicago, Denver, Houston, Los Angeles, fan Francisco 


Write our Monessen, Pa., office for literature and prices 
Page Steel and Wire Division 


AMERICAN CHAIN & CABLE 





Monessen, Po., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portlond, Ore., 
Son Francisco, Bridgeport, Conn 


30 YEARS AGO 


(Taken from Tue Wewpinc Encineer of 
June, 1924) 


APPLICATION of the electric-arc cut- 
ting process in reclaiming and scrap- 
ping steel freight cars is discussed in 
this issue by A. M. Candy, of West- 
inghouse Electric & Mfg. Co. 


30 YEARS AGO 


WELDING locomotive cylinders is the 
subject of an article in this issue au- 
thored by J. S. Heaton, welding super- 
visor of the Wabash Railroad. 


30 YEARS AGO 


Ai Reduction Sales Co., Torchweld 
Equipment Co. and Oxweld Acetylene 
Co. exhibited welding equipment at 
the Master Boiler Makers Association 
convention, held last month in the 
Hotel Sherman, Chicago. 


~30 YEARS AGO— 


Vircinta Welding Co., Charleston, 
Va., has moved to new quarters built 
especially for welding. 


30 YEARS AGO 


AN inspection tour through the new 
oxygen plant of Bettendorf Oxygen 
and Hydrogen Co., Bettendorf, Lowa, 
was recently made by H. B. Pearson 
and E. A, Faulhaber, of Burdett Oxy- 
gen Co. . 


30 YEARS AGO- 


Joun J. Crowe has been appointed 
engineer in charge of the apparatus 
research and development laboratory 
of Air Reduction Sales Co., Jersey 
City, N. J. He recently resigned his 
position as metallurgist at the Phila- 
delphia Navy Yard. 


30 YEARS AGO 


New local section of the American 
Welding Society has been organized 
in Detroit. Temporary chairman is 
H. M. Gould, electrical engineer for 
Detroit’s department of street  rail- 
ways. 


30 YEARS AGO 


\NNOUNCEMENT was made of the pub- 
lication of The Welding Encyclopedia, 
fourth edition. 
30 YEARS AGO— 

I. S. Hurp, for the past three years 
Chicago district manager for Gibb 
Instrument Co., resigned the first of 
this month. 


-30 YEARS AGO 


Autocenous Welding and Machine 
Co., Baltimore, is planning a one- 
story addition to its present building. 
Estimated cast is $27,000. 
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Welding Info-Aids .. . 


l ELECTRODE CHART—Metal & 

Thermit Corp. Comprehensive elec- 
trode-comparison chart lists American 
Welding Society classifications and trade 
names of various electrodes manufactured 
by 30 firms, as well as those made by this 
company. Included is chart on welding sym- 
bols and a table on color markings for 
electrode identification. 


WELDED SHIPS—Air Reduction 

Sales Co. 4page folder, entitled 
“Collision Reveals True Story of Welded 
Ship Construction,” is reprinted from THE 
Wexpinc Encineer. It discusses advantage 
of welded seams over riveted seams in 
building ships. 


3 HARDFACING — Victor Equipment 

Co. 45-page loose-leaf manual gives 
complete information on hardfacing equip- 
ment parts, including type of alloy to use, 
preparation, welding and finishing proce- 
dures. It is divided into sections covering 
equipment commonly used in seven indus- 
tries. Has 126 separate illustrations. 


4 FLAME - CUTTING — Arcair Co. 

“Fundamentals of Flame-Cutting” is 
title of booklet explaining “Improved 
Burner’s Aid,” a tool used to adapt gas 
torches for accurate cutting of circles, 
bevels and contours. 


5 BRONZE ELECTRODE — Eutectic 

Welding Alloys Corp. Leaflet TIS 
2190 explains new “Bronzochrom” electrode 
designed for high-strength joining and for 
frictional and corrosion resistance on wide 
variety of base metals. 


6 POSITIONERS — Cullen-Friestedt 
Co. 20-page Bulletin WP-26 illus- 
trates and describes six positioner models 
with capacities from 1,200 to 40,000 Ib. 
Specifications are included, and many pho- 
tographs show typical applications. 


7 CUTTING EQUIPMENT—Acetogen 
Gas Co. 20-page catalog illustrates 
and describes “Acetogen” gas cutting 
equipment. Cutting guide and pressure 
table are included. Specifications for 
torches, tips and regulators are listed. 


8 SPOT WELDER—Birdsell Mfg. Co., 

Inc. 2-page leaflet gives specifica- 
tions of line cf heavy-duty industria] spot- 
welding machines. All models are standard 
to operate on 220-volt, 60-cycle, single- 
phase, alternating current. They are de- 
signed for continuous production welding. 


9 RESISTANCE WELDING—Ampco 

Metal, Inc. Nine data charts and 10 
photographs comprise a 20% by 29%4-in. 
wall chart on resistance welding. Featured 
are RWMA specifications for spot welding 
similar and dissimilar metals. Among other 
subjects covered are average properties of 
“Ampco-Weld,” projection welding, conver- 
sions on the commonly welded metals and 
heat balance. Pictured are firm’s tips, 
wheels, dies, etc. 


CARDS NOT GOOD 
AFTER SEPT. 1, 1954 


WELDBRAZING — Uniworld Re- 

search Corp. of America. 4-page illus- 
neal brochure tells of “Weldbrazing,” 
which is said to combine the advantages of 
fusion welding and brazing. The principle 
is applicable to all types of gas and electric 
welding and can be executed with the usual 
welding equipmpent. 


ll STUD WELDING—KSM Products, 

Inc. Specification sheet describes 
newly designed battery unit that supplies 
power for welding studs up to %-in. base 
diameter. Included are complete <etails 
of unit’s tap selector switch, output ter- 
minals and 12 heavy-duty batteries kept 
charged by an automatic charger. 
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ou. WELDING ENGINEER will ask 
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1 SPOT WELDER—Eisler Engineer- 

ing Co., Inc. Catalog No. 202-51 il- 
lustrates bench-model spot welder, which 
can also be used for brazing and soldering 
small wires and metals with thicknesses 
up to 0.005 in. 


] MULTISPOT WELDING—The Fed- 

eral Machine and Welder Co. Vol. 
1 No. 1 of Tips and Dies tells how firm’s 
multiple spot welding machine is used in 
manufacture of automobile bodies. Machine 
is equipped with 134 double-acting hydrau- 
lic welding guns. 


] GLOVES—Midwest Glove Co., Inc. 

4page Catalog M-101 pictures and 
describes gloves and mittens for every pur- 
pose, including welding. Some are all- 
leather, others leather-palm. 


15 BLASTING MACHINE—Vacu-Blast 

Co., Inc. 2-page brochure illustrates 
and describes the “V. B. Junior,” a new 
low-cost blasting machine for use in weld- 
ing shops and for general maintenance 
applications. 


1 RESISTANCE WELDING—The 

Taylor-Winfield Corp. No. 543 of 
“Weld-It,” resistance welding news, de- 
scribes two applications of firm’s equip- 
ment—in manufacture of ammunition boxes 
and aircraft components. 


| OPEN-MESH ABRASIVE — The 

Carborundum Co. New open-mesh 
abrasive, called “Sand Screen,” is subject 
of 4-page brochure. The open-web material 
is coated uniformly with abrasive grains, 
and thousands of openings permit residue 
to flow. freely. Hence it does not clog. Can 
be used on both sides, wet or dry. Brochure 
includes sample test piece. 


] FLUX DISPENSER—Special Chem- 
icals Corp. 4page brochure tells of 
new plastic squeeze dispenser, called 
“Kwikfluxer,” which holds 12 oz of firm’s 
“Kwikflux” for silver brazing and hard 
soldering, Container can be refilled. 


1 ARGON METER—Elematic Equip- 

ment Corp. Applications and speci- 
fications of “AR-100” argon flow meter are 
given in 2-page leaflet. The meter is for 
use with manual or mechanized shielded 
inert-gas, arc-welding equipment. Adaptable 
to either a regulated cylinder supply or a 
piped system. 


20) PIPE DATA—Taylor Forge & Pipe 

Works, Inc. Second issue of firm’s 
house organ, “Taylor Forge,” includes ma- 
terial covering pressure-temperature ratings 
for steel pipe flanges and flanged fittings. 
Also published is a report by the Task 
Force on Flexibility, ASA Code for Pres- 
sure Piping. 42 pages, illustrated. 
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21 METALLIZING—Metallizing Engl- 

neering Co., Inc. Vol. 7 No. 1 of 
Metco News tells how rams on an alumi- 
num extrusion press were rebuilt with met- 
allized stainless steel. Illustrations depict 
other applications. 


29 DYNAMOMETER—W. C. Dillon & 

Co. 4color folder illustrates many 
applications of firm’s dynamometers. This 
force-measuring gage can be used in testing 
tensile strength of welded joints. Price 
schedule is included. 


23 PIPE DATA—The Babcock & Wil- 

cox Co. Bulletin TDC 160 is 8-page 
folder designed to aid engineers in select- 
ing stainless tubing and pipe for corrosion- 
resistance applications. 


JA ARC WELDER—Birdsell Mfg. Co., 

Inc. Heavy-duty arc welders de- 
signed for continuous production welding 
are described in 2-page leaflet. Motor- 
operated amperage control, which is op- 
tional equipment, makes possible adjust- 
ment of welding current by simply pressing 
button at the welder. Specifications for 
seven modeis included. 


2 THICKNESS GAGE—Branson In- 

struments, Inc. 4page illustrated 
brochure lists specifications and applica- 
tions of ultrasonic-resonance thickness 
gages. Instruments measure thickness from 
one side of the part and detect laminar 
discontinuities and lack of bond. Measure- 
ments are not affected by temperature, 
stress, edge effects, magnetic properties or 
by scale or liquid inside a vessel. 


26 GRINDING—J & H Products Co. 

2-page leaflet (Form 114) pictures 
and describes vibration dampeners for use 
on right-angle head grinders (air or elec- 
tric). They are said to reduce operator 
fatigue by taking the bounce and fight of 
the grinder. 


2 INDUSTRIAL FILMS—U. S. Steel 

Corp. 16-page booklet is 1954 edition 
of catalog describing industrial motion 
pictures sponsored and distributed by this 
firm. Also tells how they can be obtained. 


28 PRESSURE REGULATORS—Gen- 

erant Engineering Co. Bulletin 
R-500B is 2-page illustrated leaflet de- 
scribing regulator types “2F” and “4F” 
for pressure regulation of gases, air, water 
and oil. 


29 SPOT WELDING—The D. R. Brad- 

ley Co. Inc. 4page illustrated 
brochure outlines historical development 
of aluminum spot welding, shows various 
products fabricated by this firm and pic- 
tures spot welders. 


30 WELDED PIPE—Stainless Welded 
Products, Inc. This firm is making 
avaiable copies of ASTM Specification 
A358-52T, which has established controls 
for heavy-walled austenitic welded pipe. 
Advantages of the specification important 
to design engineers and industrial pur- 
chasers, such as greater stress values in 
pipe, are highlighted. 


CARDS NOT GOOD 
AFTER SEPT. 1, 1954 





Now... 
The Newest a . 
in Electrode —— | the new Arcos 


Protection... 


gives you all the packaging 
advantages you want 


The unique construction of this 
packaging method was first 
developed for shipping wartime 
materials. From the arctic to the 
equator it provides excellent pro- 
tection against weather damage 
and rough handling. Its new 
application by Arcos makes it the 
most modern protective pack- 
age yet devised for electrodes. 


EASY TO OPEN 


PREVENTS MOISTURE PICKUP 


Between the outer and inside walls is 
sandwiched a sheet of aluminum foil 


This, plus an outer aluminum foil wrap 


EASY TO CLOSE 


Cane NG, and alternating layers of ammunition 
| board and asphalt provides an excel- 
lent vapor barrier seal 


PREVENTS CHIPPED COATINGS 


In addition to its strength, ammunition 
board is also resilient, thus providing a 
cushion to prevent chipping 


“Arcos CORPORATION 


1500 South 50th Street, Philadelphia 43, Pa. 





| 


Send for Key to Revolutionary | 


Method of Increasing Profits and 
Quality of Gas Welding and Cut- 
ting. Folder No. WE-6 


THE HARRIS CALORIFIC COMPANY 


5501 CASS AVENUE, N.W. CLEVELAND, OHIO | 








SERVING THE METAL INDUSTRY BE. 23 =a 
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THERMIT WELDING STOPPED THE CLOCK! 


Weal oy idle time saved 





When a piece of vital equipment breaks down, 
Thermit Welding stops the clock on idle time — 
enables quick, economical repairs on a variety of 


parts. Only a minimum of technical skill is required. 

See the time-saving repair made on the 48” mill 
pinion shown above. The 28” neck was Thermit 
welded — and the pinion was back in operation 
weeks before a replacement could be obtained. 


WAITING FOR REPLACEMENT PARTS COSTS TIME AND MONEY! 


USE Bees Tete 


ALWAYS READY TO WORK FOR YOU 


de te ee 


_ METAL & THERMIT CORPORATION : 


if i techs Paden ad ae Y. 
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New products ... 
y, 


SPEED of some jobs increased 80% 


Automatic welding 

Beabs up to 4 in. wide can be pro- 
duced in a single pass by “Spread- 
arc,’ new automatic welding attach- 
ment that mounts on this firm’s stand- 
ard automatic head. It oscillates the 
head back and forth at right angles 
to direction of travel. Amount of os- 
cillation can be controlled. 

Equipment may be used to build 
up layer of hardfacing metal or to 
build up with mild steel. It can be 
installed on heads now in use without 
any major changes. Power is sup- 
plied by a variable-speed electric mo- 
tor. The “Spreadare” can be turned 
off completely when straight beads 
are desired. 

Hardfacing with this attachment 
employs the hidden-are welding proc- 
ess and retains all advantages of 
speed, uniformity and economy. 
Welding speed (compared to hand 
welding) has been increased in pro- 
duction jobs as much as 80°, ac- 
cording to manufacturer. 

Agglomerated alloy fluxes are nor- 
mally used with “Spreadare” for 
hardfacing. Mild-steel or medium. 
carbon wire is used, the alloys being 
added to weld metal through the 
fluxes in the crater. 

THE Lincoin Evectric Co., 2280) 
St. Clair Ave., Cleveland 17. 


.s - * 


Spindle clamps 


New development in spindle arrange- 
ment of clamping devices has two 
opposing sainaion each of which can 
be retracted independently of the 
other to obtain desired clamping 
opening anywhere within the throat 
gap. Clamping force in two series 


70 


IMPROVED constant-voltage welder 


“Model P-1200-2S” (pliers) and 
“Model C-1200-2S” (C-clamps)—is 
1,200 lb. In double - spindle plier 
“Model P-1800-2S,” force is 1,800 lb. 

Lapeer Mrc. Co., 3056 Davidson 
Rd., Lapeer, Mich. 


* « 


Welder 


(center photo) 

THREE improved models of constant- 
voltage welders for powering all 
metallic-arc automatic welding proc- 
esses are now in production. [mprove- 
ments include wider arc-voltage 
range of 18 to 42 volts, remote ver- 
nier control of arc-voltage adjust- 
ment, increased rectifier capacity and 
simplified construction. 

Models have continuous-duty rat- 
ings of 500, 750 and 1,200 amp, re- 
spectively, at 40 volts, All operate 
from 208, 220, 240, 440 or 480 volts, 
three-phase, 60-cycle power supply. 
Original features have been retained. 

GLENN Co., 3134 E. 10th St., Oak- 
land 1, Calif. 


Hardfacing alloys 

THREE new cobalt-chromium-tungsten 
hardfacing alloys in welding rod form 
can be heated to 1,600 F with no 
permanent loss of hardness, accord- 
ing to manufacturer, Nor are they 
affected by repeated heating and cool- 
ing. 

Known as “Crobalite” alloys, they 
can be applied by oxyacetylene torch 
or manual and semiautomatic inert- 
arc welders, using standard hardfac- 
ing procedures. 

CroBALT, INc., 2800 S. State St., 
Ann Arbor, Mich. 


POSITIONER’S capacity is 100 Ib 


P = + 

ositioner 

BencH-model welding positioner is 
available with hand or power table 
tilt. It is designed for smooth, depend. 
able, full-range movement of work 
with variable and reversible speed 
adjustment under full control of the 
weldor. 

It operates on 110 volts, a-c, 60 
cycles. Work up to 100 lb is handled 
by the positioner, which has a full 
135-deg vertical tilt (self-locking at 
any angle) and table rotation at any 
required speed. Unit weighs about 
300 Ib, has an a-c, 1/3-hp, 1,750- 
rpm motor. It is 32 in. long, 28 in. 
wide and 17 in. high. A floor stand 
is available at extra cost. 

AMERICAN EQuipMENT Co., Dept. 
14, 7 Albion St., Paterson, N. J. 


oe * % 


Bronze electrode 


VERSATILE bronze electrode has been 
developed for high-strength joining 
and for frictional and corrosion re- 
sistance on wide variety of base met- 
als. states the manufacturer. Known 
as “Bronzochrom EutecTrode 1850,” 
the electrode produces copper base 
deposits alloyed with silicon, man- 
ganese and chromium. 

It is recommended for joining and 
overlaying steel, cast iron and copper 
alloys. It is claimed to be harder and 
five times as rapid to apply as con- 
ventional bronze brazing rods. Non- 
cracking and fully machinable, the 
product is said to have a tensile 
strength up to 90,000 psi, according 
to the base metal upon which it is 
used. 

Eutectic WELDING ALLoys Corp., 
10-40 172nd St., Flushing 58, N. Y. 
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NOW YOURS 


ASK YOUR Free f 
SYLVANIA DISTRIBUTOR 6 


FOR THIS GREATEST OF 


No more guess work about inert gas welding! 
Here’s a helpful, new chart based on research 
by Rensselaer Polytechnical Institute. Gives FINGER TIP 
you valuable facts and short cuts .. . helps you 


save time, material, and money. SOLUTIONS TO YOUR 
EASY-TO-READ TIPS TOUGHEST PROBLEMS! 


This folder lists your most troublesome weld- 
ing problems and gives a solution side by side. 
Tells what to do about difficult starting, brittle 
electrode tips, contamination, excess heat. . . 
and many other tricky problems. 

So pick up your phone and ask your Sylvania 
Welding Distributor to drop a couple of these 
charts in the mail for you, FREE. Also check 
your supply of Sylvania packaged electrodes... 
Thoriated Tungsten, Puretung, and Zirtung... 
the rods tested for quality and uniformity from 
ore to finished products. For any further infor- 
mation write to Dept. 4T-4506, Sylvania 
TODAY! 


Speeds work, Avoids trouble, Saves dollars! 


la Conada: Sylvcaia 

_ Electric (Canada) Ltd., 
University Tower 
Building, St. Cath- 
erine Street, Mont- 
real, P. Q. 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


LIGHTING - RADIO - ELECTRONICS - TELEVISION 
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Holder for Tig welding 

LIGHTWEIGHT, water-cooled holder is 
specifically designed for manual Tig 
(tungsten inert-gas) welding in the 
aircraft, home appliance and automo- 
tive industries. It is for use in welding 


thin gages of aluminum, stainless 
steel, copper-base alloys, magnesium 
and killed steel. 

Known as the “Airco H12A,” the 
tool has insulation material con- 
structed of a tough plastic which en- 
ables it to withstand roughest treat- 
ment, according to manufacturer, Its 
compactness makes it easy to manipu- 
late in corners not readily accessible. 
Other features include interchange- 
able electrode caps in 2, 3 and 7-in. 
lengths; assortment of ceramic noz- 
zles; four sizes of collets to take 
tungsten electrodes of 0.020, 0.040, 
1/16 and 3/32-in. diameters. 

Holder is rated at 125 amp and can 
be operated on a-c or d-c. It is 7% 
in. long and weighs 4 oz. 

Air Repuction Sates Co., 60 E. 
42nd St., New York City 17. 


oo 
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Toggle clamps 
More than 35 sizes comprise a new 
line of toggle clamps made for light, 
medium and heavy-pressure loads 
80 to 1,600 Ib. Hardened steel bush- 
ings and pins are said to reduce wear 
at bearing points, thus giving longer 
life as well as easier, faster action. 
West Point Merc. Co., 26935 W. 
Seven Mile Rd., Detroit 19. 
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Slag-gas shielded welding 
New “Bernard-Arc” slag-gas shielded 
welding process is claimed to be more 
efficient than present standard flux- 
coated electrode process, The “Ber- 
nard-Arc” electrode is tubular in con- 
struction and a flux is contained 
within the tube’s cavity. As the metal 
part of electrode is melted by heat 
of arc and transferred through the 
arc to become part of the weld metal, 
the flux core is also melted and trans- 
ferred in the same way to become the 
refining and shielding blanket of slag. 

To prevent oxidation of electrode 
materials, a separate gas, not a prod- 
uct of the flux, is used to shield the 
are column. 

The method is a manually applied 
semiautomatic welding process that, 
in addition to the new 
makes use of a new semiautomatic 
welding machine and new arc-weld- 
ing torch. Welding current, shield- 
ing gas, cooling water and the elec- 
trode all pass though the handle of 
the torch. The coiled electrode is not 
located at a point remote from the 
torch. Both electrode reel and feed- 
ing mechanism are rigidly attached 
to the torch handle. A free-floating 
boom provides easy manipulation of 
the torch. 

BERNARD WELDING EQUIPMENT 
Co., 10232 S. Avenue N, Chicago 17. 


electrode. 









. 
Flux valve 

AUTOMATIC flux valve is said to give 
positive flow control on automatic 
submerged-arc-welding applications. 
Flux waste is eliminated, and opera- 
tor knows when the electrode is in 
direct contact with the work because 
the flux will not flow until such con- 
tact is made. 

Valve has been designed to operate 
with all “Type LAF-2” automatic 
welding heads. The “Herrick” flux 
valve is compact enough to be at- 
tached directly under the flux hopper. 
Manufacturer states the valve is so 
designed that it will not jam in either 
open or closed position. 

THe C. B. Herrick Mrc. Corp., 
1935 Euclid Ave., Cleveland 15. 











Shock absorber 


“VIBRATION dampeners” are said to 
eliminate shock and jars of portable 
grinders and improve quality of fin- 
ished surfaces. They are for use on 
right-angle-head grinders — air or 
electric—with raised hub disc-wheels, 
abrasive discs and cup wheels. 

These shock absorbers permit full- 
face application of discs to the work. 
Resulting disc motion is slightly os- 
cillatory, giving a lapping action and 
smooth, scratch-free surface, Opera- 
tor fatigue is reduced because the 
bounce and torque is taken out of 
the grinder. 

J & H Propucts Co., 3007 Elm St., 
Dallas. 





















































Hardfacing unit 
HARDFACING coatings are applied in 
powder form with new metal spray 
unit of improved design, which is 
called “Model C Spraywelder.” It 
can also be used for metallizing. 

Components, mounted on a crackle- 
finish panel, include 3-lb aluminum 
pistol, chromium-plated copper hop- 
per, cast-brass carburetor, air regu- 
lator, air filter and suitable oxygen, 
acetylene and powder hoses and fit- 
tings. Pistol is said to have new gas- 
mixing design that provides maxi- 
mum safety and easier flame control. 
Torch tip and cap have been rede- 
signed to give additional strength and 
provide positive seating of tip on the 
head. 

Watt CoLmonoy 
John R St., Detroit 3. 


Corp., 19345 
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The comple Line FOR ALL YOUR NEEDS 


Yo CAN specify TUBE-TURN Welding Fittings and Flanges and know 
that you will get the exact answer to your specific piping problem. This 
leading line includes more than 4,000 items, in all piping materials... 
carbon steels, non-ferrous metals and alloys . . . schedules and sizes to 
match your design. 

Carbon steel elbows, for example, are available from 1” to 42” 
diameter. Your nearby Tube Turns’ Distributor provides this complete 
line promptly and backs it up with the thorough Engineering Service 
and how-to-do-it information of Tube Turns: 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS =:::::: 
KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork © Philadelphia © Pittsburgh + Cleveland © Telede + Chicege © Denver + Los Angeles 


Sen Francisco ¢ Senttie « Atlenta + Tulse © Houston « Dalles « Midlend, Texes 





Here's Sowiee 


to help you solve 


your piping problems 


UBE TURNS’ Engineering Service Division makes 
E ponte a vast fund of experience for the 
solving of design and operating problems in piping. 
For example: 
An engine builder was fabricating manifolds from 
formed plate. Poor fitup was a problem and costs 
- were excessive. Tube Turns’ engineers suggested 
using TUBE-TURN Welding Returns, cut with tem- 
plates as shown in the sketch. Costs came down. 
The dimensional uniformity of TUBE-TURN Weld- 
ing Returns and Elbows ‘simplifies fabrication jobs 
such as this because they can be cut to odd angles 
and adapted to special requirements. 


TUBE TURNS IS AT YOUR SERVICE! 


Header connection design problem solved by 
Tube Turns’ Engineering Service. 


= 
end Fitting 


Mmetertwis 
la 
TUBE TURNS, Dept. N-3 
224 East Broadway, Lovisville 1, Kentucky 


Please send me free copy of Pipe and Fittings Materials. 
Company Name 

Company Address 

City 

Your Name 


Position 


YOUR NEEDS in welding fittings and flanges are met promptly 
by your Tube Turns’ Distributor. This one reliable source can 
fill all your requirements from the world’s most complete line of 
welding fittings and flanges comprising more than 4,000 items. 


MANY USES. Piping in this modern edible oil plant conveys natural 
gas, hydrogen, oil, steam, cooling water, refrigerants, air and 
vegetable oil. All critical lines are welded and TUBE-TURN 
Welding Fittings are used for directional changes. Pipe sizes 
vary from 2” to 16”. 


DISTRICT OFFICES 


New York San Francisco 

Philadelphia Seattle 

Cleveland Atlanta 

Chicago Tuisa 

Denver Houston 

Los Angeles Dallas 
Midland, Texas 


a o 
tt and “TUBE -TURN” 
Reg. U. S. Pat. Off. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 





Parts that 
can take it... 


because they’re 


UNIONMELT Welded 


A power shovel dipper stick has to be strong. It must with- 
stand severe banging, twisting, and bending stresses as its 
huge scoop bites out hundreds of tons of earth and rock 
in each day’s operation. But these dipper sticks can take it— 
they're made by UNIONMELT welding. 

Strong, clean UNtiOoNMELT welds can be made in metals 
up to 3-in. thick in a single pass. There is no limit to the 
metal thickness that can be joined by multiple passes. 

Research and years of experience have helped Linpe to 
develop a top notch team of fabricating processes— HELiAanc, 
sigma, and Untonmect welding. For small shops or huge 
production lines, from carbon steel to complex alloys 
there is a LINDE electric welding process to do the job. 


Your local LinpE representative will help you determine 
Dipper sticks have to be strong to absorb severe stresses. That's one 
reason why the three main sections of this part are L NIONMELT welded, 
Sound welds can be made in metal up to 3-in. thick in a single pass. more information, 


the best welding process for your job. Call him today for 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [I] New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY 


Division of Union Carbide Canada Limited, Toronto 


‘Heliarc,” “Unionmelt,”” and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 
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WARTS ARE FOR TOADS. NOT WELDS 1, 


PistoL-shaped torch for soldering 
Spatter is usually a problem in are welding but these unsightly metal warts get the ' o 


quick “brush off with Protect‘O-Metal No. 2. Simply brush or spray P.O.M. on weld 
area and adjacent surfaces. After welding, the troublesome weld spatter wipes off with 


burning. sweating and other jobs is 
designed for use with propane gas. 
Squeeze of trigger produces con- 
| trolled flame. Instant on-off feature 
P.O.M. No. 2 causes no smoke, fumes or odors, is non-flammable and non-toxic. One saves substantial time and gas, ac- 


a cloth or brush 


coat serves for single or multi-pass welds, costs about 1/10c per foot, saves up to 85% cording to manufacturer. 

of weld cleaning cost and labor. Order a trial gallon today. Satisfaction guaranteed Known as the “Type P Propane 
Torch-O-Matic,” it connects directly 
to propane tank without need for 


PROTECT-O0-METAL | intermediate valve apparatus. 


VeLocity-Power Toot Co., 20] 
wF N. Braddock Ave., Pittsburgh 8, 
} » * * 
G. W. SMITH & SONS, INC. 5408 KEMP ROAD, Dayton, 0.  A-C are welder 
FAasTER welding is said to be achieved 
with this heavy-duty a-c arc welder 


because it eliminates ill effect of mag- 
netic arc blow and permits use of 


larger electrodes and higher heat 
C Y L I N D E R values. Dual voltage 220/440 is reg- 
ularly provided, and primary wind- 
H A N D L I N G ing for additional optional voltages 
can be furnished. 


Up to 50% with INDEPENDENT Line consists of seven models 


smallest (“Model 300”) has welding 


Gas Supply Trailers! current range of 50 to 300 amp; larg- 


est (“Model 1875”) has range of 


f | 300 to 1.875 amp. 
| BirpsELL Merc. Co., Inc., 750 San 
ensle- tw newer Mee ts 400 - | Antonio Rd., Palo Alto, Calif. 














service! Leave a full gas trail- 
er with your customer : 
replace it with another when 
empty. Reduces cylinder han- 
dling up to 50%... cuts cylin- 
der costs . . . gives customers 
the convenience of having un- 
interrupted gas supply. 

Many gas manufacturers and 
haulers of compressed gas (in- 
cluding many government agen- 
cies), are already enjoying the 
many advantages of INDEPEN- 


DENT Gas Supply Trailers. Tip container 
Available for all gases as avu- 


thorized by ICC. : . PLASTIC container for packaging cut- 
: ting-torch tips is said to protect them 
from damage when not in use, One of 
chief causes of tip failure is damage 
/} sustained in storage or shipment. 
INDEPENDENT ENGINEERING CoMPANY. Inc. : Included in each container are two 
lamuffac nore of We Invite tip cleaners for the high-pressure 
CURUETNS « + Sescenee CYLINDERS - GAS PRODUCING EQUIPMENT Your oxypen and preheat orifices. 
Cae ACETYLENE + OXYGEN » HYDROGEN - NITROGEN Inquiries 2°: NATIONAL CYLINDER Gas Co.. 840 


FALL ON 5 EL LINOLS | N. Michigan Ave., Chicago 11. 
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g manganese Steel ? 


then use revolutionary 


LW eTcololtla-SMticelale mmol aii (-Ma-1(eF Meola Mulelaletoli(-tt-Med 2) 


® outwears 14% manganese... 4 to]! 
a 


only WEAR-ARC “SUPER WH” electrodes... 


combine strength — ductility — impact and abrasion resistance 
prevent spalling and flaking in the weld deposit 


for both attachment welding and hard facing 


Write for all the facts on these revolutionary new WEAR-ARC ‘Super 
WH” electrodes. Just fill in the coupon below and send it along to us 


and we’ll get the complete story on its way to you! 


Alo General Offices and Plant * York 2, Pa. 
Pacific Coast Sales Offices and Plant Send me the facts 
El Segundo, Calif. on Wear-Arc “Super WH". 








ARCALOY Stainless Steel Electrodes 
BRONZE-APC Bronze Electrodes 
NICKEL-ARC Electrodes for Cast Iron 
TOOL-ARC Electrodes for Tools and Dies 
WEAR-ARC Hard-Facing Electrodes 
WELD-ARC Low Hydrogen Electrodes 


no finer electrodes made... anywhere 
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CHIPPING 
HAMMERS 


CHICAGO MANUFACTURING 
& DISTRIBUTING CO. 


1912 West 46th St., 
Chicago 9, Iilinois 
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Acetylene generator 

delivery of acetylene 
without interruption for water 
changes, residue removal or carbide 
recharging is feature of new “Ox- 
weld MP-11” generator. Just enough 


| gas to meet immediate demand from 
| consuming equipment is delivered, 


although this demand fluctuates over 
range. The “MP-11” has 
hourly rated output of 1,000 cu ft, 
but higher delivery rates are avail- 


| able for shorter periods. 


The new generator is delivered as 


| a compact unit ready for installation. 


It occupies a floor area of 60 in. in 


| diameter. With charging hopper at- 


tached, the generator is 14 ft high. 
Dry weight is about 2,050 lbs. 

LinpE Air Propucts Co., 30 FE. 
12nd St., New York City 17. 


* 7. + 
Resistance analyzer 


PORTABLE surface-resistance analyzer 


| accurately measures aluminum inter- 


facial sheet-to-sheet resistance in con- 
nection with resistance welding. 
Weighing 30 lb, the instrument has 


| all operating components, microhm- 


meter and sample holder contained in 
one integral unit. No special skill 
required to operate it. 
CHEMICAL RESEARCH 
333. N. Michigan Ave., 


Chicago 1. 


ASSOCIATES, 
Dept. 50, 


7 * +. 


Aluminum welding 
COMPLETE selection of “Aluminar” 
products is now being offered by this 


firm for use in aluminum welding. | 


Included are level-layer wound 
spools; coil; straightened and cut and 


| coated electrodes. 


| 
| 


Arcos Corp., 1500 S. 


Philadelphia 43. 


50th St. 


| 
| 
| 


A simple method of 
controlling working 
temperatures in 


ww 


3 


© WELDING 
© FLAME-CUTTING 
© TEMPERING 
FORGING 
CASTING 
MOLDING 
DRAWING 
© STRAIGHTENING 
© HEAT-TREATING 
IN GENERAL 
Its this simple: 
Tempilstik® for 


mae 


ee 
eaten 


He 4 


Select the 
the working 
temperature you want Mark 
your workpiece with it, When 
the Tempilstik® 


1] 


© 


mork melts, 
the specified temperature hos 


been reached 


gives up 
to 2000 
readings 





Available in these temperatures (°F) 





113 | 263 | 400 950 
125 | 275 | 450 | 1000 
138 | 2e8 | 500 | 1050 
150 | 300 | 550 | 1100 
a 313 | 600 | 1150 
198 308 650 | 1200 

8 | 700 | 1250 
ro 350 | 750 | 1300 
225 363 800 1350 
238 | 375 | 850 | 1400 | 1950 
250 | 388 | 900 | 1450 | 2000 


Also available in pellet or liquid form 
FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 


— 16%,” by 21” plastic-laminated woll 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
1900 


























Tem pil° corp. 
Literature Dept. 


132 WEST 22nd STREET 
New York 11, N. Y. 
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locking ¢ 
nection—Pplus durab! oad 
insulators anchored to the welding cable 








Air clamp | | =" 


ABILITY to “go around a corner” is | 


claimed for this new air-operated a SS MEL MUG Nidemeltiia aueel | iiafe) 
clamp with toggle action. It was de- 
signed to meet situations where space aim ae — 
in the horizontal plane is too limited “=e dui oly e . 
to accommodate a conventional air sag , —J ll ; : 
clamp. This new device can be mount- CADWELDED FEMALE HALF CADWELDED MALE HALF 
ed in a vertical position alongside ie ol a) a 
the work, but at a lower level, allow- —— <= 
ing the double-toggle-action arm to FEMALE HALF | A, a 
swing in a 45-deg are “around the MALE HALF 
corner” over the work to make spin- 
dle contact. 

Lareer Mec. Co., 3056 Davidson | FEATUR ES 
Rd.. | apeer, Mich. 1. CADWELDED 1. Permanent connections 

oe CONNECTIONS 2. High Conductivity 
3 


- Cool Operation 


Contact electrode ot: . 2. Positive wedging 1. Greater current capacity 
“JeTWELD 2” is second in this firm’s action due to high pressure con- 
line of newly developed electrodes tact between connector 
surfaces 


with powdered metal in their coat- mn ; , a 5 
ings. It has been designed especially 3. Positive locking - Cannot pull apart in 2 
action service 
me 


- Easily disconnected 
to 50% faster than with conventional | 4. Durable rubber » et Comagee Sy Sapa , being: CADWELDED nae 


electrodes, states the manufacturer. insulation - No possibility of arcing welding eatile by the CAD- 
It operates on either a-c or d-c, but . Any size welding cable WELD PROCESS 
the former is preferred. can be used . 

Typical values: yield, 55,000. psi; 5. Insulation Punch- 1. Prevents cable insulation ¢ Insulate both quick con- 
tensile, 66,000 psi; elongation as Lok banding “creeping” and pulling nector halves with the hose 
welded. 280%: stress relieved, over method out of connector insula- sections provided. 
10°. “Jetweld 2” is classed as an mean 
E:-6020 electrode and meets all E-60 


for welding butt and deep-groove 
joints. This can be accomplished up 


. Prevents flexing at the 
l | | " o8 connection 
classifications 1 wnhand position. 
pare rag age ad “it yer bay ‘ 6. Female end (hot . Prevents arcing when 
Available in diameters of 5/32, 3/16, 
1/32 and 4 in line) protection male is disconnected 
THe Lincoin Evectric Co., 22801 7. 500 Amp. Capacity 1. Suitable for all type oper- 
St. Clair Ave., Cleveland 17. ating conditions 
. a 8. Able to withstand |: Punch-Lok hose banded 
grip on cable insulation 
vertical or hori- and quick connector 


Aluminum rods zontal pull iethaan 

CoMPLETE line of aluminum welding 9. Replaceable stud |: Seves money when re- 
rods and electrodes is now being of- placing old or broken 
fered by this firm. Line consists of 
bare rods for gas welding, coated arc- 
welding electrodes and __ precision- 
wound spooled aluminum wire for 


inert-arc welding. All rods and elec- aw @ © ERICO PRODUCTS, Inc. 


trodes conform to government speci- 





é 2070 E. 61st PLACE 
fieations 


ALiapin Rop « Fiux Mrc. Co, | (a sORY CLEVELAND 3, OHIO 
30x 935, Madison Square Station, ‘ ; Fede 
Grand Rapids, Mich. 
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NM One-Package 


DryRod Electrode Oven 


Gives ON-THE-JOB Protection 
for Low-Hydrogen and 
Stainless Steel Rods! 





NOW YOU CAN HAVE full protec- 
tion on scattered, isolated jobs for your 
low hydrogen, stainless steel or other 
special alloy electrodes . . . with new 
bantam-size Model 10 DryRod Electrode > ° 
. . - -- € » eo 
Oven! Lightweight, Model 10 goes ig EE en | Portable power unit 
E 4 ry — Trademark—X-DR- P . : 
everywhere operator can work . . . holds : PorTABLE battery unit supplies inde- 
full 10-lb. package of 14” rods... 110-volt AC! Ideal for large, diversi- | ; . 
. ses pendent power for welding studs up 
protects against moisture absorption fied plants and shipyards .. . oil fields | var li ae 
with even, continuous flow of heat. and construction jobs... installationon | '0 “2-In. base diameter, [ nit is Frec- 
Saves on costly rejects, reworks, scrap mobile service units... or as regular ommended for stud welding where 
loss just like larger DryRod Models— unit in smaller shops. See your dealer, 


no power lines are available or when 
Yet costs less than $50, fully wired, or write for full information TODAY! 


existing lines are unable to handle 
Portable Unit Saves 4 Ways Like Other Models: ee = in addition to 
ieir regular load. 


3 Completely integrated and inde- 
Locate DryRod pendent of power lines (except for 


1 Store sealed cartons as close to welding recharging). it is readily adapts 
: . arging), Ss reé adaptable 
SS" Sn-ermen, Cy Graen, — oscars to all stud welding installations ; ithin 
‘] J | its power capacity. Tap selector 
OS ay 2 Place unpackaged (7 4 io. flexible, switch, calibrated in weld-base diam- 
electrodes in DryRod ! J large-volume storage, eters, regulates current supply. Ac- 


Oven and withdraw as P stack ovens with com- 


| cess to twelve heavy-duty wet  bat- 
needed. pact DryRod Stands. ‘ 


teries, confined by steel partitions to 
SS SSE, 0 Ue prevent accidental damage to other 
DryRod 4215. 271M ST. MILWAUKEe EES sections of unit from battery acid, is 
easy because of piano-hinged covers 
——— a a on both sides of unit. Similarly 
hinged top makes for easy access to 
FOR BEST RESULTS USE control mechanism, charger and stor- 
age compartment for guns, studs and 
accessories, 


1200 FLUX | KSM Propucts, INc., 322 Wood- 


é land Ave., Merchantville 8, N. J. 








Use when silver 
brazing Brass, 
Bronze, Copper, | | Bronze electrode 
Nickel-Silver, 
Steel, Stainless rah eenagpen paar sig pemerteiet 
Silver Brazing Alloy preforms Steel, Monel, Nick- ‘en slit ee mn hich 1p sta 
: : : el, Inconel and | bronze eliminates need of igh pre- 
for Production Brazing. Rings, Stamped other Nickel alloys heating temperatures, according to 
or Coined Washers and Wire Forms Furnished in '/2 Ib., the a 1 7 peg 
1 Ib., 5 Ib., 30 Ib., a 0 . a and warpage ts 
All inquiries given immediate atten- and 65 Ib. con- also climineted. 
tainers Physical properties of weld de- 
| posits are equal to, or better than, 
notice. Technical service men are plate material of same type and with 
basically the same chemical composi- 
tion, it is claimed. 
design. Silvaloy brazing alloys also Artoy Rops Co., 5112 Lincoln 


aa * * 


Use of “Bronze-Are Mn” electrode in 


tion and shipments made on short 
available to assist you in proper joint 


° . a lee . ». 
available in wire, strip, and powder a Hwy. West, York, Pa. 


. . * * - 
from stocks in six branch warehouses. 


Cutting tips 
Tuts firm has announced a new line 
of replacement cutting tips, which 
will be sold under the trade name 
“Thermo.” All popular models and 
sizes are available, 

THERMACOTE WELDING PRropucts, 
| Inc., 301 Mt. Pleasant Ave., Newark 
| 4, N. J. 
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NEWS ee ee e from page 6 


the materials he mentioned were the 
stainless and nickel steels, titanium 
and super alloys. 

R. C. Singleton, industrial sales 
manager of Nelson Stud Welding, 
Lorain, Ohio, described how a special 
stud, similar to an eyebolt, is welded 
onto galvanized hot water tanks, en- 
abling ease of handling through vari- 
ous operations, 

R. F. Helmkamp, of Air Reduction 
Sales Co., New York City, spoke not 
on welding, but on closely related 
flame-cutting. He told how electric 
eyes on an electronic tracer reduce 
costs in intricate contour flame- 
cutting of metals. 


7 7 + 


Southern Oxygen forms 
inert-gas division 


ALL products and activities connected 
with inert-gas welding will be handled 
for Southern Oxygen Co., Washing- 
ton, D. C., by its newly created Inert 
Gas Products Division. A new and 
modern welding laboratory is being 
established at Bladensburg, Md. Its 
main function will be to do process 
service work on customer applica- 
tions, but it will also do some re- 
search. 

Through this division, the firm will 
offer a complete line of apparatus 
for both Mig (metal inert-gas) and 
Tig (tungsten inert-gas) welding. 
William F. Ruehl has been named 
manager of the new division. 


- * * 


Austria tests ties with 
use of long welded rail 


CONTINUOUS welded sections of rail 
will be used in testing steel-concrete 
railroad ties in Austria. The federal 
railway system there plans to weld 
rail sections in the 27.95-mile test 
stretch. The longest continuously 
welded rail will be 4.347 miles. The 
new ties are believed capable of re- 
placing the wood or pressed-steel ties 
now in use, 


UcCraw-Hill World News 


* ” * 


U. S. Steel building 
drum and pail plant 


UNITED States Steel Corp. recently be- 
gan construction of a new plant in 
the Delaware Valley. The third to be 
started in that area in a little more 
than three years, it is designed for 
production of steel drums and pails 
for the petroleum, chemical paint, 
food and other industries. Located 
just north of Camden, N. J., the new 
plant will be completed early next 
year, 
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@ “What's the best method for automatically loading and unloading 
resistance welders?” . . . “Can the welders be made an integral part of 
the production line?” .. . “What mechanical devices can be employed 
to make resistance welders automatic?" 

Automatic resistance welding may be the production key you have been 
seeking to improve your costs. By calling in T-W you will gain the benelit 
of their work with automation as applied to resistance welding. One 
recommendation by T-W application men may make the big difference in 
your costs. T-W has the facilities, the engineers and the reputation for the 








Resistance Welders Since 1898 


¢ TAYLOR: 
Wiki 


Sales and Service 
CHARLOTTE ¢ CHATTANOOGA 
CHICAGO » CLEVELAND « DALLAS 
DAYTON ¢ DENVER « DETROIT 
LOS ANGELES ¢ PHILADELPHIA 
PORTLAND, OREGON « SEATTLE 
ST. LOUIS ¢ STAMFORD «© WASHINGTON 
OAKVILLE AND WINDSOR, ONTARIO 


THE TAYLOR-WINFIELD CORPORATION WARREN, OHIO 





rT\iiaaelat 


safeguards 


designed 
for 
comfort 


FIBER “DEPENDON” SHIELD 
WITH MANY “PLUS” 
FEATURES 


This No, 347 “Dependon” Fiber Shield is 
extraordinary because of its many “plus” 
features, 

It is equipped with a rotary swivel which 
permits adjustment of window to any posi 
tion: high, low, away from or close to the 
face. When set away from the face, it ac 
commodates even the largest prescription 
lasses. 

Fiber headgear 
fit any head. 

Adjustable formed fiber double 
extra head protection ; fold 
other when desired 

Regulation 50 m/m lens retainers. With 
clear lenses it is an ideal industrial shield 
With solored or dark lenses it is practical 
for acetylene welding or for the 
welder’s helper. 


Is qui kly adjustable to 
cap lor 


caps into each 


use by 


The special sweat band not only assures 
the greatest possible comfort but also 
guards against perspiration hazards during 
the hot weather. This in ‘tself 
work efficiency, 


increases 


This shield is almost a necessity in every 
industrial plant and welding shop. The 


“plus” features and the many uses for this 
eye shield should make it a favorite with 
your industrial workers and particularly in 
every metal product organization 


For additional details on a large line of 
Face Shields see our 
However, be sure to order a few of 
the No. 347 ‘‘Dependon’’ Shields 
from your dealer or write us direct 
This particular shield should quickly 
become popular with industrial work 
ers everywhere 


Dependor 
catalog No, 31 


x 


Pyaieiacelis 


MANUFACTURING COMPANY 


Safeguards for Every Eye and Face 
Hazsard—Designed for Comfort 


626 N. Aberdeen Street Chicago 22, Ill. 


371 2 ‘ 
land 25% 


A. O. Smith introduces 
“tote box” for electrodes 


A LARGE, sturdy cardboard container 
equipped with skids or runners has 
been introduced by A. O. Smith 
Corp., Milwaukee, for large users of 
a single type and diameter electrode. 
The skids or runners make the “tote 
box,” as it is called, suitable for han- 
dling on conveyors, fork trucks or 


other units of mechanical handling. 


The package is reinforced with card- 
board dividers. The 15-in. bulk pack- 
aged carton is 2014 in. wide, 33% in. 
long and 181% in. deep. Capacity is 
1,800 electrodes. The 18-in. bulk 
package will accommodate electrode 
diameters of 7/32 in. and up. Width 
and depth measurements are same as 


| the 15-in. box, but length is 381, in. 


Its approximate capacity is 2,100 
electrodes. 

Some of the advantages claimed 
for the tote box: ease of storekeeping 
and inventory, elimination of pallets 
and ease of distribution. 


* * * 


Irish now making 


| their own electrodes 


As a consequence of the increased 
production of a local company, the 
irish government has issued as a pro- 
tective measure an emergency inposi- 


| tion of duties on welding electrodes. 


The 


order effective February, 
1954, and places a customs duty of 
(full rate) on U. S. imports 
(preferential rate) on 
United Kingdom and Canadian im- 
ports of welding electrodes. Elec- 


was 


| trodes, however, can be imported 


without duty or at a reduced rate 
under a license from the Department 


| of Industry and Commerce. 


Cleveland office opened 
by Joy Mfg. Co. 


\ NEw district office in Cleveland was 
opened last month by Joy Mfg. Co.. 
Pittsburgh, manufacturer of semi- 
portable oxygen generators and other 
machinery for basic industries. How- 
ard E. Butters, formerly district man- 
ager in St. Louis, heads the new dis- 
trict, which has its headquarters at 
2410 Terminal Tower, Cleveland 13. 


YOU GET 


WHEN YOU BUY 


HARRISBURG 
OXYGEN GAS 
CYLINDERS 


1. MAXIMUM SAFETY 
burg oxygen 
Welding 


spected foRUl arate | vole aMmatelalehaelaatiaiale| 


All Harris- 


yas cylinders for the 


industry are carefully in 


rol ol -ieehilelamare eal sich andalcealle Lame ace late lelae k) 


of .C.C 


Spec itaehit NS 


2..MAXIMUM QUALITY The indus 


try s mosi modern plant, spe Telihvane (=) 
itelal-te Maaleleallal-1e aed ol-14(elib amet ay 
Harrisburg processes, and ntinual 
testing assure you of the finest ylin 


ders money Tam elehy 


3. A COMPLETE LINE: T 
Harrisburg oxygen gas 
n both D« 


neet par 
ticular needs 
yre built me stic 


folate? rt types, with tes rang 


i. arom 1010) 


capa 


ng fron cubic feet 


Write for Cylinder catalog and prices 





101 VEARS 18 PENNSYLVANIA'S CAPITAL 


Harrisburg Steel 
MmcoORPORATION 
| HARRISBURG 15, PENNSYLVANIA 
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23 firms added to 
NWSA membership 


Twenty-three firms, including two 
located in Hawaii, have recently 
joined the National Welding Supply 
Association. They are: 

Allwork Glove Mfg. Corp., Oconto, 
Wis.; Arnold Bros. and Herrero 
Welding Supplies, San Jose, Calif.; 
Atlas Foundry Co., Cleveland; Con- 
solidated Welding Supply Co., Phoe- 
nix: County Welding Supply Co., 
Peoria, Ill.; Coyne Cylinder Co., San 
Francisco; Dakota Welding Supply 
Co., Watertown, S. D.; Davis Indus- 
trial Products Co., Portland, Ore.; 
Depke Welding Supply, Danville, IIL; 
Dye Oxygen Co., Phoenix; Flood 
Safety Products Co., Chicago; Gas- 
pro, Ltd., Honolulu; Harrelson Mfg. 
Co., Calhoun City, Miss.; Lincoln 
Welding Supply Co., Lincoln, Neb.; 
Pandjiris Weldment Co., St. Louis; 
Peterkin Welding Supply, Newburgh, 
N. Y.; Peterson Welding Supply Co.., 
Chicago; Rogers Welding Supply Co., 
Buffalo; Salsbury Corp., Los Ange- 
les; United Specialty Corp., El Do- 
rado, Ark.; Welders Supply Co., Can- 
ton, Ohio; Welding and Industrial 
Products, Ltd., Honolulu; Welsh Mfg. 
Co., Providence, R. I. 


o 7 - 


Watch notch brittleness, 
says British Admiralty 


RECENT report published by the Brit- 
ish Admiralty’s ship welding commit- 
tee states that the group will continue 
to encourage individual and corpo- 
rate investigations into the problem 
of notch brittleness in mild steel. This 
notch effect has been found to be an 
important factor in the incidence of 
fractures in welded construction, ac- 
cording to the report. 

Some further excerpts: “The im- 
portance of careful detail design in 
welded structures is strongly re- 
emphasized, particularly in regard 
to avoidance of all forms of notches, 
local eccentricities and abrupt 
changes of section. The customs of 
riveted design should be abandoned 
in design for welding and should be 
replaced by concepts appropriate to 
the newer technique. Recent ship- 
building practice reflects marked 
progress in this direction.” 


VcCraw-Hill World News 


* * * 


Iowa blacksmiths convene 
this month in Ames 


ANNUAL convention of the Towa 
Blacksmiths Association will be held 
June 24-26 in Ames. In addition to 
the usual business meetings, live dem- 
onstrations will be conducted in the 
shop of Bill Allen, mayor of Ames. 
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designed for : 


modern 
acetylene 


production 





MODEL A-TWIN GENERATOR 


for pipe-line distribution 


If you’re modernizing present shop facilities or 
enlarging acetylene production, investigate the 
Model A-Twin Generator. When requirements 
demand, acetylene can be produced continuously, 
without necessity of shut-down during recharg- 
ing. Operation is safe and virtually automatic, 
requiring a minimum of attention and mainte- 
nance. No tank purging... No waste of acetylene. 


Your welding supply distributor will be glad to 





discuss the economy and convenience of the 
Model A-Twin with you. Ask him for literature en 
and our print No. 210-10-A, suggesting arrange- 
ment of a Model A-Twin and pipe-line system in 
your plant. If unavailable locally, write or phone 


THE SIGHT FEED GENERATOR CO. 


55 East Third St. 
WEST ALEXANDRIA, OHIO, U.S.A. 


tQuirutar 








FOR QUALITY WELDMENTS 


QUALITY CONTROLLED 
STAINLESS STEEL 


WELDING WIRE 


> available in Spools, Coils 
and Lengths 


> for Automatic and Semi-Automatic 
gas and inert arc welding 


Welding wire by Drawalloy is made to an 
exacting high standard . a high stand- 
ard established by long-experienced weid- 
ing men who know welding wire and how 
it must work, Set-ups for automatic and 
semi-automatic welding take more time 
than regular welding. That’s why you 
want to be sure of satisfaction before you 
start. This reliable wire is weld-tested to 
give the best results every time. Write 
today for complete information and prices 


WELDING SUPPLY DISTRIBUTORS: Get prompt delivery 
on all sizes and grades of stainless and tool steel 
wire for gas and inert arc welding. 








C€¢OoORPORATION 


LINCOLN HIGHWAY AT ALLOY STREET ° YORK 12, PENNSYLVANIA 


DIAL SET LEVEL _ 


MARK A CENTER LINE 
At any angle 


TO ESTABLISH AND MARK a point at any MEASURE DECLIVITY 
degree of angle on shaft, pipe or tube without 

numerous calculations or “cut and try” meth- a cme 

ods use the Boyce Centering Head. It's a must CHECK ANGLE, BENDS 


for welders, machinists, pipe fitters and boiler- . 
makers because it is absolutely accurate and => 
saves time. Small enough to fit in your pocket, ESTABLISH BUTT-IN ANGLES 
it weighs only 9 ounces. Order yours today or 

write for information. 


CONTOUR MARKER CORP. 


1843 E. Compton Boulevard, Compton, California 


Boyce CENTERING HEAD 





New method speeds manufacture 
of transformer coils 


Continuous roll of thin metal foil 
and a sheet of insulating paper, rolled 
together, form the heart of a new 
high-speed, automatic technique for 
manufacture of transformer coils. 
Sylvania Electric Products, Inc., New 
York City, which perfected the new 
method, announced that the develop- 
ment will substantially reduce manu- 
facturing cost and eliminate a poten- 
tial bottleneck in electronic equip- 
ment production during a national 
emerpenc yy. 


* . * 


Fisher Body buys welding 
equipment from Britain 


VAUXHALL Motors Ltd., London, re- 
cently completed manufacture and 
shipment of dies and welding and 
other equipment valued at $600,000 
for Fisher Body Division, General 
Motors Corp. The contract covered 
110 separate items. including press- 
welding fixtures and projection weld- 
ing set-ups. 

UcGraw-Hill World News 


* * * 


Distributor appointments 


{mpco Metal, Inc. Milwaukee: 
Mehl Machinery Inc., Houston, for 
full line of resistance welding elec- 
trodes and accessories. Max Weiss 
Co., Milwaukee, and Persingers, Inc.. 
Charleston, W. Va.. for full line of 
safety tools. 

Fansteel Metallurgical Corp., North 
Chicago, Ill.: Leach Relay Co., Los 
Angeles, for selenium rectifiers. 


* * * 


Products show 


AMONG participants in recent third 
annual products exhibit of Frank- 
lin Park (Ill.) Manufacturers Asso- 
ciation was Flashweld Industries, 
Inc. Shown above with display board 
is E. A. Sirabian, president of the 
firm. Franklin Park is a suburb of 
Chicago. 
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Argonne Lab develops 
small X-ray unit 


SMALL, inexpensive, portable X-ray 
unit which has potential uses in in- 
dustry has been developed by scien- 
tists at Argonne National Laboratory, 
Atomic Energy Commission, Lemont, 
Ill. southwest of Chicago. Active 
component of the instrument is a tiny 
particle of thulium that has been 
made radioactive in the heavy-water 
nuclear reactor at the laboratory. 
Thulium is an extremely rare ma- 
terial that heretofore has found little 
practical application, It is mounted in 
a source holder and shield equipped 
with a shutter mechanism in order 
that X-ray photos may be taken, The 
shutter is operated by a standard pho- 
tographic cable release. Entire unit 
weighs less than 10 Ib, and the thu- 
lium provides rays comparable in 
energy to a 100,000 X-ray machine. 


¥ & * 


ASTM holds annual 
meeting this month 
AMERICAN Society for Testing Ma- 
terials will hold its 57th annual meet- 
ing June 13-18 in Chicago. Head- 
quarters will be the Hotels Sherman 
and Morrison. Thirty-six technical 
sessions are scheduled. 


* n 7. 


LP-gas group changes 
a 
name, incorporates 


NATIONAL Council for LP-Gas Promo- 
tion is the new name of the National 
Committee for LP-Gas Promotion. It 
was recently incorporated in Illinois. 
The Council’s new offices are at 185 


\. Wabash Ave., Chicago 1. 


* * * 


Studs hold TV tube 


> 


Courtesy Nelson Stud Welding 


PROBLEM of supporting large, 
heavy screen assembly for color tele- 
vision was solved by Corning Glass 
Works through use of end welded 
studs installed on flange. Accuracy 
is of prime importance in position- 
ing the studs, which cannot be seen 
after face plate is installed, 
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heavy-weight 
cutting torch 
It's a 
TRIPLE 
THREAT 


Look what this lay 


Smith’s Cutting Torch gives you: 


It is brand NEW. It ingeniously combines more oper- 
ating advantages than any you have ever seen. 
Trade tests to date have been sensational. Check 
these facts and write us today. 


Does the work of.a heavy-duty 
torch... but you should see how 
LIGHT it is — and easy to handle! 


Cuts anything from tomato cans to 14” steel (using 
proper tips). Yet it’s light-weight and perfectly bal- 
anced. A brute for performance but easy on the op- 
erator. We put into this torch what you and other 
operators asked for. 


» Slip-In-Tips — no wrenches needed. 


Just slip the tip in, spin the nut with your fingers and 
you're ready to go. How could anything be easier? 
Try it yourself and see. 


3 interchangeable controls — quick 
change from one to the other in less 


a 1 minute. ] 


z 3. Under lever as 
1. Over lever. 2. Trigger. shown above. 


No matter what type of cutting jet control you prefer. 
you have it in this torch —and you can switch from 
one to the other any time you want. Adaptable to 
any personal likes or techniques. Reduces number of 
torches needed to accommodate all operators’ re- 
quirements. 


No slag . . . cuts clean. 


The new Smith Tips with this torch give you clean, 
knife-line cuts with narrow kerf and almost complete 
absence of slag. Operator does not have to waste 
time cleaning up his cuts. Speeds up production. 
Want a demonstration? 


Write today 
for complete details 


SMITH WELDING EQUIPMENT CORP. 
Dept. WE161 2633 S. E. 4th St., Minneapolis, Minn. 


Please send me more information on the time-saving and 
money-saving features of your new torch. 


iP Manufacturers Te 
of fine Welding Equipment 
for over 40 Yeors —_— - aa ee 


oe ee ee 


x 
-~ 





The latest and greatest development in 
eye protection and comfort, In quality, 
the finest that years of experience and 
technical know-how" could produce — 
yet priced well below what you would 
‘expect to pay. Six styles — cover-all 
and regular—write for literature 
and prices, 


Uses standard 50 MM round lenses 
22% larger than ordinary goggles 
More ventilation through cup slots 
—no fogging of lenses 
Feather-weight aluminum rims and 
side shields 

Face shaped contour to fit snugly, 
comfortably 

Available with or without metal 
adjusting top bar 





AMERICAN INDUSTRIAL SAFETY EQUIPMENT COMPANY 


3503 LAKESIDE AVENUE CLEVELAND 14, OHIO 
Division of The Burdett Oxygen Company, Cleveland, Ohio 














CAN YOU WELD MANGANESE... 
with your orm: shut? 


pene WELDING ELECTRODES 


Gives you all the advantages of tough, 
ductile Manganese-Nickel Steel 

weld deposits yet runs as easily as 

_ stainless or mild steel electrodes. 
Not @ composite rod. 

in rod, not coating. 

besing Nickel, not substitutes. 





“ip, Y, NEAREST DISTRIBUTOR 

TULL “ho UPON REQUEST 
OLE PRODUC 92 N 

MUU 


RAILROAD AVE. NEWARK, 
7 eetbddde LLL aceaesacetanasnceanese LLLLLLLLL) aoonudias ZL - ZL 
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Letters should be addressed to: 

The Editor, WELDING ENGI- 

NEER, 520 N. Michigan Ave., Chi- 

cago |1, Ill. No letter will be pub- 

lished unless signed, but your name 
will be withheld if you request it. 
April editorial 
Dear Sir: 

My copy of the April issue of 
WELDING ENGINEER arrived today, 
and I couldn’t wait to say “congratu- 
lations” for the fine editorial on page 
39, “Anyone can give things away. 

You have certainly “laid it on the 
line,” and I hope you caused a lot of 
people to start thinking. 

Most certainly, any manufacturer 
or distributor who attempts to give his 
products away without regard to cost 
or profit is doing a service to no 
one, 

We have long recognized this fact, 
and we have been preaching it from 
border to border and coast to coast. 
Your action is certainly in accord- 
ance with our own thoughts, and, as 
| said before, I trust your editorial 
is read, absorbed and practiced. 

Cordially yours. 

C. B. Abel 
Vice-President 
Miller Electric Mfg. 
Appleton, Wis. 


* ” * 


He liked it, too 
Dear Sir: 

I have just gone through the April 
issue of WeLpING ENGINEER, and, 
while I almost never yield to the 
temptation to indulge in “letters to 
the editor,” I feel that I must tell you 
how much I appreciate the editorial 
on the subject of price cutting. We 
fight this regularly. 

Coming from an editor of your 
stature who obviously has no ax to 
grind, the facts as you present them 
will necessarily carry considerable 
weight. Every manufacturer in the 
business ought to thank you for this 
help. 

Sincerely yours, 
Ralph S. Thompson 
Advertising Manager 
Stoody Co. 


Whittier, Calif. 
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He also agrees NO 
Dear Sir: 
Once again you have hit the nail MATTER 
very squarely on the head with your 
editorial entitled “Anyone can give 
things away” (April). WHAT . ° 
TINT ml olach late 


The article is very timely and 
makes an excellent point. It is so effec- las 
tive that we would like to be able to eee alloy relate flux 
pass it along to our sales force and 
a few of our customers where the shoe | 
happens to fit. 
lf it is possible to obtain copies of 
this article, it would be greatly appre- | 
ciated. 
Yours for more selling and less 
“singing of the blues.” 
Very truly yours, 
R. C. Singleton 
Industrial Sales Division 
Nelson Stud Welding 


Lorain, Ohio 


there’s a 





Holaalelialehitelamiate hi 


* . * 
Reprints were sent 
Dear Sir: 


It was with much interest that I | Sco 
read your editorial in the April | SILVER 
WELDING ENGINEER regarding price COPPER 
cutting—“Anyone can give things BRASS 
away. STAINLESS STEEL Every day more and more fabri- 

If at all possible, I would greatly BRONZE cators are learning that GB Sil- 
appreciate your mailing me approxi- cree: ver Solder with GB Flux makes 
mately 12 reprints of this editorial. an unbectable production team 
"eet Siewert. avg er NICKEL for low temperature brazing. 

Very truly yours, ie a tal 

Harry M. Johnson Cote ; ; 
+ he TOOL STEEL From the GB line of six standard silver solders 
Wayne W elding Supply Co., Inc, CARBIDE you can select the one which will fully moet 
; your production specifications. Yes, with 
Fort Wayne, Ind. nee GB Silver Solders you get sound, low-cost joints 
.o 6 «@ Ete on virtually any ferrous or non-ferrous metal. 

Permission granted GB Standard Silver Solders: 

Dear Sir: GB No. 50 Silver Solder, melting range 1160-1175" 
GB No. SON Silver Solder, melting range 1240-1260°F 
GB No. 45 Silver Solder, melting range 1125-1145°F 
re GB No. 41 Silver Solder, melting range 1125-1160°F 
ee GB No. 35 Silver Solder, melting range 1130-1270°F 
GB No. 31 Silver Solder, melting range 1130-1300°F 


Your editorial in the April issue is 
very good, and | would like your per- 
mission to reprint “Anyone can give 
things away” in the next issue of the = 
Independent Oxygen Manufacturers’ GB FLUXES ~~ 
Association’s Broadcaster for the 
benefit of our membership. 

Very truly yours, 
J. F. Wagner 
Editor, Broadcaster 


IOMA 
* * @ GB DATA BOOK 


x ae as Here's real factual data on all 

We're ple ase d, too The physical properties and of the important phases of low 

De: Cs... appearance of a brazed joint temperature brazing. You con 

ear OIF: ore contretieteooteege degree ge oe copy from your GB 

Te . . — - P y the flux which is used. For istributor — Write us and a 

Y our February issue ¢ arric d an thls sensen © will pay you to copy will be forwarded to you 
article “Man at work,” which re- team-up GB Flux with GB Sil- 
ver Solder — they were devel- 
i sou . oped to produce moximum 

pany and the activities of our presi- results when used together 


dent. James A. Turner. Jr. 
We thought you might be inter- 


ested in knowing we are still having _ GOLDSMITH BROS. SMELTING AND REFINING CO 


inquiries and comments about this. , : 
: 1304 W. 59th Street 
Since the story appeared, we have ” street, Chicago 36, linois * 


rereived letters from the four corners | Suppliers of Precious Metals to Industry Since 1867 
of the country—from Maine to Cali- | 


For special jobs where special silver solders are 
required, GB offers you competent technical 
assistance, backed by over 80 years of experi- 
ence in alloying and refining precious metols 


viewed the development of our com- 
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WE'VE GOT TIME ANYTIME TO 
TRY TO SOLVE YOUR PROBLEM 


Welding peopie have been toss- 
ing problems to us for years now. 
We like it. And, we've success- 
fully found good answers to so 
many of them that today we can 
offer you off the shelf: 


The world’s 
most complete 
line of alloys and 
fluxes for alu 
minum, 


Showed me 
how to join 
nichrome to 
copper 


8 alloys and 
fluxes for work 
on cast iron, 


12 for copper, 


brass, etc., 


Made me 
the world’s 
strongest 
soft solder. 


8 for stainless 
steel, 


12 for steel, 


Many other 
alloys and 
fluxes for 
magnesium, 
nickel, 
zinc-hase 
die cast, 
tinning, 
galvanizing, 
cutting, 
bevelling, and 
chamfering 


Gave me an 
electrode a 
beginrtr 
can use. 


Showed 
me how to 
repair heat 

treated parts 
without spoil- 
ing the temper. 
Chances are that we 
Can give you your an 


’4-pace Buyers Guide 


Want a copy? Ask... 


ALL-STATE WELDING ALLOYS CO., INC. 
249-55 FERRIS AVE., WHITE PLAINS, NEW YORK 





fornia, from Washington to Florida. 
For weeks it was the first thing men- 
tioned by trade representatives who 
were passing through. 

Another interesting thing is this: 
many of our long-time customers, 
whom we have been serving from our 
trucks, have suddenly decided to 
come around and _ take 
look at our place, and we enjoy show- 
ing them around. 

All of this, of course, is a delight- 
ful experience, and we can sum it by 
saying, “It's swell to be written up 


a personal 


by WELDING ENGINEER.” 


Cordially yours, 
William FE. Wolff 


Advertising Manage 


National Welders Supply Co., Ine. | 


Charlotte, N, C. 


# * 7 


They were sent 


| Dear Sir: 


I enjoyed your article in the March 


| issue, entitled “Plain tips on plain 
| steels” by 


Lester F. Spencer, This 


| article contains a lot of good practi- 
| cal information 


which too 
assumed to be 


many 


times 1s common 


| knowledge. 


I would appreciate receiving re- 


prints or tear sheets of this article. 


Yours very truly, 

P, H. Mounts 
Process Supervisor 
Cherry-Burrell Corp. 
Cedar Rapids, lowa 


* 7 * 


Another editorial praised 


Dear Sir: 


Although this note is late in com- | 
ing, | want to add my congratulations | 
to others you must have received on 


your editorial in the September 
(1953) issue, “What were we fight- 
ing for?” 

You have asked some exceedingly 


| pertinent questions, none of which | 
| has yet been answered to my satis- 
| faction, and I certainly suspect not 
| to yours either. It is my sincere hope 


that the historical lesson which you 
pointed out will not 
learned all over again by ourselves. 
Sincerely, 
john A. Grove 
Marketing Research Section 
Apparatus Sales Division 
General Electric Co. 
Schenectady, N. Y. 








‘Red Head’ 
WELDING CLAMPS 
Designed 


for 
Welding 


a 


No Threads 
To 
Damage 


] Case hardened threads are 
» always protected from weld 
spatter and never exposed to damage 
in open or closed position. 


The clamp body is cut from 

« solid plate, thereby insuring ex- 

treme rigidity and giving great re- 
sistance to bending or twisting. 


Heat treated chrome molybde- 
» num alloy handle offers great 
resistance to bending. 


23 stock sizes 
Cuicaco Boiter CoMPANY 


1968 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 








have to be | 





Annual Welding Guide 
and Product Directory 


fits 9 out of 10 industrial gasoline engines 
. 
gives long range speed selection 
a 
accurate “variable speed” or “constant speed” 
engine coritrol between 1600 and 2600 RPM 
e 
Pierce is the most widely used governor 
for engine-driven welders 
e 
See your dealer or write to: 
THE PIERCE 
GOVERNOR CO., INC. 
1618 Ohio Avenve 


WORLD'S MOST 
EXPERIENCED 


DISTRIBUTORS EVERYWHERE 


. . . 
in Mid-June Issue Anderson, Indiana GOVERNOR 


MANUFACTURER 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND = 


FOR WELDING AND 
CUTTING... 


veogetliest is eae of oamn) Se NA | 0 N \\ 
0 eli emove 0. Xa ic ago, He 
* haw ie be a a poy Sg R ED DR U M 


sive Products Co., Westboro, Mass. 


* * * 
Ropert E. Sacre has been named as- HIGHEST 
sistant to Executive Vice-President 


ings we (UALITY ‘CARB Wa 


land. Mr. Sage 
will act as an ad- 
ministrative as- DUST-FREE 
sistant for sales. 

For the past year 


he had been in Write for the name and address 


( harge ol vy of the NATIONAL CARBIDE supplier nearest you 
training at the 


Lincoln plant. National Carbide Company 
For six years GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N. Y. 

prior to that, he was a rural dealer 
manager. Mr. Sage attended the Uni- 
versities of Louisiana and Minnesota. | 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 








* * * > 


OrviLLe T. Barnett, former Chicago : \ y 
regional sales manager for A. O. | 75° ANGLE | 45° ANGLE 


Smith Corp., Milwaukee, has been | 7 


named supervisor of welding research 90° ANGLE STRAIGHT 
| < _—_ ~ J 


at Armour Research Foundation, IIli- 
nois Institute of Technology, Chi- 
cago. He will be associated with the | 
metals research department, Before | 

joining A. O. Smith in 1952, he was | a 
district manager for Metal & Thermit 
Corp. in New York City and Pitts- 
burgh. Mr. Barnett, who has a 20- 
year background in welding and 


ee is a member of AWS and CL TORCH... 


iieatk: QUADRUPLES CUTTING USES. 


Four different angle heads give the MECO Various mince de 

vania Salt Mfg. Co. Witntiam P. 4 Cutmaster the yaa flexibility wd a or ae poo mont 
, dt . andle any cutting job. This four-in-one torch Aanslene, ow On 

DRAKE, vice-president in charge of is used by leading American industries for sure City Gas, Bu 

sales, was named president of the In- heaviest hand cutting and general service. Pre- > cone, Propane, of 

dustrial Chemicals Division; ALBERT heat flame stability assured by spring tension — 

control valves. Easy-to-open cutting valve is 

adjusted by touch to provide correct amount of 

oxygen for the job. 














Three major personnel appointments | 
were recently annour ed by Pennsyl- 


| 


H. CLEM, general sales manager, was 
named president of the Chemical Spe- 
cialties Division; and WittiamM F. 
MircHe i, former head of Pennsalt’s 
manufacturing activities, was named 


The tougher the job—the sooner you'll 
spect? Super Cutmaster to your MECO 
ealer. 

vice-president in charge of engineer- | 

ing, purchasing and traffic for the | 

consolidated company. Chemical Spe- | 

cialties and Industrial Chemicals are | 

recently established operating divi- 


sions. 3411 PINE BLVD. ST. LOUIS 3, MO. 
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ARCAIR TORCH 


“saves labor and oper- 
ating expense’ in goug- 
ing out casting errors... 


a | 
427 1) 


— 


“Operators prefer the Arcair Torch because 


it is lighter, faster and not as ‘hot’ to 


operate,” says the foreman of the cleaning 
and welding shop of a midwestern foundry. 


This foundry produces nominal alloy 
gear blanks for use in heavy duty trucks 
Such casting operations often necessitate 


a certain amount of gouging to remove | 


cracks, errors and other defects from the 
castings. 


On production-line jobs like this, sim- 
plicity, ease of operation, economical per- 
formance and smooth, even cuts are essen- 
tial. The Arcair Torch, using only carbon 
arc and compressed air, fits these require- 
ments better than other gouging, cutting or 

chipping methods. 


For almost two 
years this foundry 
shop has been using 
six Arcair Torches. 
Says the foreman, 
“.. now the men 
will not operate 
without them.” 


THE NEW 
MODEL “J-5” 
ARCAIR TORCH 


Gouging out ao nomi- is a rugged, heavy 


nal alloy casting with duty torch special- 
the Arcair Torch leaves | ree Se 
a clean, smooth groove, y developec of 
ready for welding foundries and other 
production-line op- 
removing excess metal, goug- 
cracks and removing defective 


erations... 
ing out 


welds. 


Low in original cost and low in mainte- 
nance cost, the “J-5” is designed for simpli- 
fied operation on continuous heavy duty 
—— The “J-5” features a fixed 
electrode angle and automatic air control 
... the air valve is on as long as the clec- 
trode remains in the torch. The “J-5” can 
be operated in any direction or position 
without adjusting electrode angle or air 
controls, or changing grip on the handle. 


Write for free bulletin with facts and photo: 
graphs of time and money-saving cpplications of 
the Arcair Torch. 


ARCAIR COMPANY 
EASTERN DIVISION: 
P.O. Box 337, 
Lancaster, Ohio 
WESTERN DIVISION: 
*.0. Box 4227 
Bremerton, Wash. 


4rcair toRcH 


using only electric ate ond compressed ai 


A 








Jones Wemple 


RicHarb G. Jones has been elected to 
the board of directors of Handy & 
Harman, New York City, and Frank 
H. Wempte has been elected treas- 
urer. Mr. Jones is secretary and con- 
troller of the firm, which he joined 
in 1945. He is also a director and sec- 
retary of Handy & Harman of Can- 
ada, Ltd. Mr. Wemple, who had been 
assistant secretary and head of the 
trading department, succeeds How- 
anD W. Boynton, who continues as 
vice-president. 
* * * 


GrORGE S. MIKHALAPOV has been 
elected president of Coast Metals, Inc., 
Little Ferry, N. J., manufacturer of 
hardfacing alloys. He succeeds JouN 
P. RurHerrurp. Mr. Mikhalapov was 


director of research and development 


for Taylor-Winfield Corp., Warren, 
Ohio, prior to World War II. There 
he developed resistance welders that 
were used extensively in wartime air- 
craft production. He has also been 
associated with Air Reduction Co. 
and the Knolls Atomic Power Lab- 
oratory of General Electric. 


ALBERT PaTNtIk has been appointed 
to the newly created post of dealer 
sales manager for 
The Lincoln Elec- 
tric Co., Cleve- 
land. He will be 
responsible for 
management of 
the firm’s dealer 


| organization, Mr. 


Patnik joined the 

Lincoln sales staff 

in 1940, shortly 

after graduation 

from Ohio State 

University. He served in various field 
capacities until 1952, when he was 
made rural dealer sales manager in 
the home office. 


* * * 


JosepH S. McCuttocu has been 
named manufacturer's representative 
for Pennsylvania Salt Mfg. Co.’s cor- 
rosion engineering products depart- 
ment, His territory will cover Mary- 
land, Delaware, eastern Pennsylvania 
and southern New Jersey. 





BUY 
SELL 
USE 


SHAWINIGAN 
CARBIDE 


SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 











W-AL-CO RODS 
for Welding of 
ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 
TYPES 25, 43 and 52 
Brazing 718 


Aluminum Solder 


White Metal 


WELDING ALLOYS 


MANUFACTURING CO. 
744 Broad St., Newark 2, N. J. 


S 
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DonaLp H. Lonc has been named 
manager of the western division of 
Pennsylvania Optical Co., Reading, 
Pa. The firm recently opened a 
branch office and warehouse at 1712 
laraval St., San Francisco, to facili- 
tate service to its customers in 1] 
western states. Gorpon E. HapLey 
has been appointed southern Califor- 
nia representative, with headquarters 
in Los Angeles, and J, Kopert Hor- 
rEL has been named northern Cali- 
fornia representative. Mr. Hottel will 
work out of the San Francisco office. 


7 * . 


FRANK J. O’Brien, Jr., has been ap- 
pointed general sales manager of 
Metal & Thermit Corp., New York 
City. He has-been with the firm since 
1951, when he became manager of 
its scrap division. He has been a vice- 
president since 1952. Joun B. TIn- 
NON, formerly vice-president and 
general sales manager, continues as 
hief executive sales officer, with ex- 
tended activities including general 
administration and planning for com- 
pany expansion. 


* * * 


WittiaM A. Rice, president of Vir- 
ginia Welding Supply Co., Charles- 
ton, W. Va., was recently featured in 
a drawing and biographical sketch on 
the editorial page of The Charleston 
Gazette. 


* * 2 


Died... 


G. T. Van AustyNe, director of ad- 
vertising and publicity for Air Reduc- 
tion Co., Inc., New York City, died 
April 21 at the 

age of 62. He had 

been ill since last 

December. Mr. 

Van Alstyne 

joined Airco’s 

advertising de- 

partment in 1919, 

In 1931 he was 

appointed adver- 

tising manager 

for Air Reduc- 

tion Sales Co. He 

succeeded on Aug. 1, 1952, to the job 
he held at the time of his death. 
Mr. Van Alstyne was a member of the 
American Welding Society, Interna- 
tional Acetylene Association and 
National Industrial Advertising 
Association, 


* 7 * 


Henry DuckwortuH, retired vice- 
president of Norton Co., Worcester, 
Mass., died April 1 in Palm Beach, 
Fla., at the age of 82. He worked for 
Norton for more than 60 years and 
was the firm’s oldest retiree in point 
of service. He began his career as an 
oflice boy in 1890. 
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- 
Get more wear 
when you repair 


WORN MANGANESE STEEL 
PARTS AND EQUIPMENT 








Always order 
Cast or Rolled 
WELDING REPAIR SHAPES 
and 
WELDING ROD 
made by 
TAYLOR-WHARTON 


 , 














THIS 
NEW 
__ CLAMP _ 


Repoint Bors 


A standard shapes may look alike, but 
they don’t wear alike. The difference 
is in the steel. 

Taylor-Wharton Manganese Steel and Man- 
ganese Nickei Steel Welding Repair Shapes 
and Welding Rod are made specifically for 
use with manganese steel. They duplicate 
the famous wear-resisting qualities of that 
material, assuring sound welds, plus great- 
est economy and service life on repair and 
rebuilding jobs. 


See your welding supplier. Send for Bulletin No.451. 


TAYLOR-WHARTON IRON & STEEL CO. 
HIGH BRIDGE 8, NEW JERSEY 
Cincinnati, O. Birmingham, Ale. Easton, Pa. 


Model PCH-100 





holding power is needed. 


information. 





will simplify and speed 


your operations requiring 
pulling action 


This new clamp-—a hook clamp—may have the answers to many 
of your problems—specifically where tension and sustained 


Save physical strength and time—simplify pulling jobs. Orig- 
inally developed for aircraft industry, this unusual clamp can 
bring help to many other industries. Maybe yours! 


Don’t exert human strength; do the job mechanically. You can 
build up a great pulling force through the toggle action of this 
Knu-Vise clamp—quickly and easily. 


We'll tell you more without obligation. Send for complete 


Sales offices in principal cities Teletype DE 49 





“LAPEER MANUFACTURING CO. | 


3042 DAVISON ROAD, LAPEER, MICHIGAN 


WESTERN DivViISION e 
CANADIAN DIVISION e 


po MAGNOLIA, GLENDALE, CALIFORNIA 
IGGINSON ENGR., HAMILTON, ONTARIO 





Perfect 
, | | RIGHT-ANGLE WELDS 
sers 0 


| gy of the Time 
° ith the New 
Resistance | 
Welding 


Need This 


NEW 
Big Book 


| 


HERE, at last, is a catalog de- 
signed for a busy man to use 

good, clear illustrations with 
contours and dimensions plain- 
ly shown—well-organized list- 
ings with prices right alongside 
the specifications. 

Nearly 700 resistance weld- 
ing electrodes are listed for 
almost any welding job. The 
catalog also lists water-cooled 
holders of every style and size, 
seam welding wheels, alloy rod 
and bar stock. 

If you do resistance weld- 
ing, you need this book. Write 


for your free copy today. 


PV YY | 


WW ALLOYS, INC.) 


we 


division of Fansteel Metallurgical Corporation 
644 Cloverdale Ave. + Detroit 4. Michigan 


42802A | 


Engineering problems 


WELDING ENncingerinc. By Boniface 
E. Rossi. Published by McGraw-Hill 
Book Co., New York City, 1954. 
Cloth, 6 by 9 in., 786 pages. Price $8. 

Written as a text, this book will un- 
doubtedly prove to be more valuable 
as a reference on welding and its 
related engineering problems. It re- 
flects some of the thinking of an 
earlier book by Mr. Rossi, Welding 
and Its Applications, but has been 
greatly expanded to include new 
fields, 

The comprehensive subject of weld- 
ing engineering is covered in four 
sections: processes, metals and their 
weldability, design and fabrication 
considerations, and testing and_ in- 
spection. Included in a 65-page ap- 
pendix are definitions of welding 
terms, a selected bibliography, visual 
aids, engineering data and tables. 

This extensive volume opens with 
12 chapters (385 pages) devoted to 
processes. All joining processes 
from are welding to soft soldering 
as well as flame and are cutting are 
thoroughly discussed. The second 
section, on metals and their weld- 
ability, comprises 150 pages, two 
chapters. Section three, dealing with 
design and fabrication, consists of 
six chapters devoted to weld design, 
types of joints, welding sequence, ex- 
pansion and contraction, jigs and fix- 
tures and weld symbols. The final 
section is a single chapter that de- 
scribes methods of testing and in- 
specting welds, 

As a reference on welding, this 
volume will prove of value, It is pro- 
fusely illustrated and adequately in- 
dexed. The bibliography should prove 
helpful. 


Betier welds 


Merats anpD How to Wetp THem. 
By T. B. Jefferson and Gorham 
Woods. Published by The James F. 
Lincoln Are Welding Foundation. 
Cleveland, 1954. Cloth, 514 by 81% 
in., 322 pages. Price $2. 

This volume is a combination text 
and reference book intended to give 
all users of welding a practical work. 
ing knowledge and source of infor- 
mation for designing and making bet- 


“GRAMPUS" 


ALL SQUARE 


WELDER’S 
VISE 


A jump ahead of 
all holding 
fixtures 


SPEEDY! 
ACCURATE! 
INEXPENSIVE! 


Cuts down valuable time 
otherwise spent in setting 
mitred angle and other pro- 
files, rounds and tubes for 
welding accurately at right 
angles. Work inserted is im- 
mediately ready for applying 
the seam and when released 
is free from distortion 
SPECIFICATIONS 

Model A. Profiles up to 2-in 
or |-in. diameter. Wt. 6 Ibs 
Model 2A. Profiles up to 4-in 
or 2-in diameter. Wt. 12 Ibs. 


BELMONT 
2D ABRASIVES 


285 Newbury Street 
BOSTON 15, MASS. 


WAGNER 





ELECTRODE HOLDERS 


mean 
— Engineering at 
its Best ! 
— Dependability, Economy, Safety! 


“STREAMLINE” — Low center of 
gravity trigger for quick one-hand 
rod release — saving time in pro- 
duction WELDING 

HIGH HEAT RESISTANCE — Glass 
fiber insulation for Jaw covers give 
greater strength with longer life. 
WAGNERLOY — High Arc Resistant 
copper alloy used in tong members. 
CHANNEL CONSTRUCTION: — In 
tong members for more rapid heat 
dissipation. 

SPRING TENSION ADJUSTMENT — 
for proper rod grip and ease of 
spring replacement. 


‘WAGNER 
MFG. CO. 


350 W. Ist SOUTH ST. 
JACKSON, MISSOURI 


Nani wasn nlite: a sal a 
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When You Weld Cast Iron 
Select the Correct 


CAST IRON WELDING RODS 
OR ELECTRODES 


FUSE-WELL No. 11, Square—Gray Cast 
Iron Welding Rod for Acetylene use in 
filling or building up new or worn 
castings producing machineable welds. 


FUSE“WELL NO. 12 " 


FUSE-WELL No. 12, Round—Has the 
same uses and analytical ingredients 
as Fuse-Well No. 11. 


FUSE-WELL No. 14, Moly—An tron 
Base Rod with alloys added for finer 
grain structure and greater strength. 


FUSE-WELL No. 22, Electrode — Light 
coated Rod to be used for AC or DC 
welding in the fabricating and repair- 
ing of cast iron castings. 


Sold through Leading Distributors 
THE CHICAGO HARDWARE FOUNDRY CO. 


Weld Rod Division 
le) Da. Moeller Veleomm i aal, relb) 





Indair's Sparky answers 

the demand for ARGON... |! 
the newest gas for 
inert-arc welding. ARGON 
is now a standard 

member on Indair's roster 


of industrial gases. 





INDUSTRIAL AIR 
PRODUCTS CO. 


PORTLAND, OR<. « MEDFORD, ORE. 
SPOKANE, WASH. .« YAKIMA, WASH. 
INDUSTRIAL AIR PRODUCTS 


j OF THE SOUTH 
NEW ORLEANS, LA. 
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|ter welds at lower cost, 
First six chapters are devoted to 
of metals, 


elementary discussions 


‘their mechanical and physical prop- | 


erties and their uses. The next three 


|chapters cover the fundamentals of | 


| metallurgy, including significance in 
|heat treating and welding. Described 
ws the following chapters are correct 


procedures for welding such metals | 
as the various steels, iron, non-ferrous | 


metals, etc. Hardfacing applications 
are discussed in a separate chapter. 
The final section is devoted to in. 


| 
| 
| 


on trouble shooting. The appendix in- | 


| 
| 
[formation on making good welds and 
| 


cludes a dictionary of welding terms 
;and a number of useful tables that 
ideal with cost estimating and other 
similar information of value to the 
| weldor. 

| Written in clear language that can 
i be readily understood, this book 
| should prove of value to the engineer, 
designer, instructor, supervisor and 
| weldor, as well as to the student of 
| welding. 


| * * “ 


| 
| Electronics conference 


PROCEEDINGS OF THE NATIONAL ELEc- 
TRONICS CONFERENCE, 1953, Vol. 9 
Published by National Electronics 
Conference, Inc., Chicago 1, 19514. 
Cloth 6144 by 914 in., 992 pages. 
Price $5. 

| All of the technical papers and 
‘luncheon addresses presented at the 
1953 electronics conference are con- 
‘tained in this book, The 98 papers 
‘cover electronic research, develop- 
ment and application in audio cir- 
|cuits, communications, computers, 
lelectron tubes, filters, instrumenta- 





tion, magnetic amplifiers, materials | 


microphonies, 
synthesis, nu- 


and 


components, 
jerome igo 


network 





| 


| 
| 


| 
| 
| 
| 
| 


cleonics, servomechanismms, television, | 


transistors and ultrasonics. 





"Weldor specifications 
|by Bureau of Ships 


| 
| 


|COMPLETION of its military specifica- | 


weldors has been announced by the 
Navy Bureau of Ships, Washington, 
1D). C. Currently, the specification ap- 
plies to work under Bureau control. 
It is expected, however, that the stand- 
ard will be adopted by other agencies 
of the Department of Defense. 


* “ - 
Safety Congress in 
Chicago, Oct. 18-22 





for five hotels—Conrad Hilton, Con- 


igress, Morrison, LaSalle and Palmer | 


House. 


cation governing qualifications of | 





Tue 42nd National Safety Congress | 
and Exposition will be held Oct, 18-22 
in Chicago. Sessions are scheduled | 


! 


uo THE TIME... 


‘(CCD 


0/ TIME 
SAVING 
O ON ALL 


PIPE SHAPE-CUTTING 


Reports from welders all over the country back 
up the claim that with the H & M Shape-Cutter 
and Beveler you can save at least 90% of the 
time spent hand-cutting Ells, Tees, Y's, Saddles, 
and other irregular shapes. Mr. Welder, 
THAT'S A SAVING WORTH LOOKING INTO!! 
Every minute you can save means more profit 
dollars in your pocket, It thot 
you're in a lot better position when the seals 


also means 


are broken on those pipe fabrication competi- 
tive bids. Here’s how the unique H & M works 
(a) First you mount the desired pattern on your 
H & M Cutter; (b) Next, slip the split, horse 
shoe-shaped gear over the pipe; (c) Snap the 
machine in place with the spring-tension chain 
fasteners; (d) Light and adjust the torch; (e) 
Give the hand-crank a few turns — that’s all 


there is to it. For the full story on the H & M 


PIPE BEVELING 
MACHINE CO. 


Trade Mark Reg US Pat Off 


311 E. 3rd. St. © Ph 





K-G 
1200 Series 
(Single Stage) 


Revolutionary 


NEW 


THREE NEW GUIDES 
for METAL CUTTING 


Now you can accurately, easily flame cut all 
kinds of shapes — circles, angles, bevels, 
Straight lines. NEECO cutting guides convert 
ordinary hand torches into precision cutting 
instruments. Attached quickly — without 
tools. Neat, clean cuts need little or no 
grinding or machine finishing. Models to fit 
all torches, from 70° to 90° types. Cut circles 
from 1 to 66 inches diameter. Every shop 
should have these new guides — as basic, 
time saving tools or as standby equipment. 

The new NEECO guides are of three types 
—for small circles (shown above), for large 
circles, and for straight lines. 

Write for illustrated Bulletin 101 and 


model selection data. 
nEECO 


NEW ERA ENGINEERING COMPANY 
458 West 29th St., Chicago 146, Illinois 


Precision Flame Cutting 
— Fast and Exact! 


92 








Since oil and oxygen don’t mix 
let your K-G Distributor make 
this amazing demonstration! 








K-G 


mazing filtering action of the 
new K-G Single Stage Regu- 
lators keeps out foreign matter— 
the basic cause of seat failure. 
Regulators operate perfectly even 
after sand has been poured into the 
oxygen inlet! Many other cost-cut- 
ting advantages. Send for folder. 
The K-G Equipment Co., Inc., Dept. 
A, 1744 Lehigh S$t., Allentown, Pa. 


Single Stage 


WQUE es 


ake More Money on 
VERY Welding Job.. 


METAL BOND 


SOLDERING AND WELDING 


PRODUCTS 














We have been making Metal Bond Prod- 
ucts for more than 25 years and successful 
Weldors all over the country have been us- 
ing them to advantage. 


a * 
AIDS TO GOOD WELDING JOBS 


@ Tinning Compounds @ Soldering Salts @ 
Hord Metal @ Aluminum Solder @ Moul- 
dough @ Brazing Flux No. 10 @ Special 
No. 31 @ Seal-X-O @ Cast Iron Welding 
Flux No. 4 @ All Steel Wire Brushes and 
Holders. 


@ Make your own test—also send for our 
pocket-size catalog which contains in- 
formation and descriptions of our money- 
saving METAL BOND Products. 


METAL BOND MFG. CO. 


3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 


Fixture for welding tantalum 
2,666,833, Cuester Mott, Evanston, 
Ill., deceased. Georce A. Mort, Ev- 
anston, executor. Assigned to Fan- 
steel Metallurgical Corp. Filed June 


24, 1952. Granted Jan. 19, 1954. 





A fixture for use in butt welding 
tantalum is covered by this patent. 
The fixture is aluminum bronze and 
has top and bottom plates that have 
flat opposed faces. A spacing por- 
tion between the plates keep them 
separated, The spacer provides trans- 
versely aligned slots that extend from 
the front of the fixture to the back. 
The slots also extend to the sides so 
that a sheet of metal may be inserted 
edgewise into each, This spacing por- 
tion tapers in width from front to 
rear. The angle of taper is 1 deg. 
Thus the sheets may be placed in the 
slots with their edges guided by the 
spacing member at an angle of about 
| deg to each other. 


* * * 


Soldering iron 


2.667.561. ALEXANDER SCHOENWALD, 
Grove City, Pa. Assigned to P. Wall 
Mfg. Co., Grove City. Filed April 3, 
1952. Granted Jan. 26, 1954. 


An electric soldering iron is the 
subject of this patent. The soldering 
tip is carried by the forward end of 
a tubular holder. Insulating members 
within the holder have perforations 
extending lengthwise along it. Con- 
ductors protrude from the rear end 
of the insulators at the rear end of 
the holder. A resistance-type heating 
element is enclosed within the tip. 
Conductors within the perforations 
connect the aforementioned conduc- 
ter elements to the heating element. 
which is in the form of a ribbon 
pleated crosswise, 
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Replaceable electrode cap 
2,663,783. WitttaM G. Fetter, AR- 
rHur F, Woop and Epman F. Hott, 
Indianapolis. Assigned to P. R. Mal- 
lory & Co., Inc., Indianapolis, Filed 
June 1, 1951. Granted Dec, 22, 1953. 


This patent concerns an electrode 
that has a hollow welding tip, which 
includes a shank with a determined 
taper and an angulated outer lead end 
surface. A cap structure has a weld- 
ing face and a leading edge adapted 
to be placed adjacent to, and codép- 
erating with, the outer lead end sur- 
of the shank. This directs and 
aligns the cap for entry within the 
shank. The cap has a skirt portion 
having a taper adapted to mate with 
the taper of the shank depending 
therefrom. Included is a series of 
rings having resilient interconnections 
among themselves formed on_ both 
the inner and outer surfaces of the 
wall of the skirt. The rings are thus 
adjustably fitted by entry into the 
shank and are resilient so as to afford 
a releasable tight grip between the 
cap and shank. At the same time, 
seizure between their surfaces is 
avoided. 


fac e 


* * 
Resistance welding 


2,656,445. Ernest J. Svenson, Rock- 
ford, Ill, Assigned to Odin Corp., 
Chicago. Filed June 23, 1948. Grant- 
ed Oct. 20. 1953. 

This is a newly patented method of 
resistance welding. Workpieces are 
mounted upon a number of supports 
and welding potential is applied to 
the pieces. The pieces are shifted to- 
ward each other in a controlled pat- 
tern of movement, including a rapid 
traverse and reduced feed approach 
velocity. The velocity is increased in 
relation to the velocity of the feed 
approach as the workpieces come into 
side-by-side positions. The pieces are 
then brought together and the weld- 
ing potential applied. 


Correction 


ON page 74 of WELDING ENGINEER for 
\pril, a typographical error appeared 
in a new product item entitled “Ar- 
gon Purity Analyzer.” Purity content 
of welding-grade argon was listed as 
99.2% this should have 
“99.92%.” Apologies to Thermco 
Michigan City, Ind., 
manufacturer of the analyzer. 


read 


Laboratories, 
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Oxygen-Nitrogen from Air 


SUPAIRCO 


PLANTS AND APPARATUS 
Simple to install 

Easy to operate 
Rugged construction 


Minimum maintenance 


We 


all over the world. Le} 


have __ installations 
us know your require- 
ments. We will be glad 
to furnish detailed spe- 
aie tn cifications and prices. 


producing high purity 


oxygen and nitrogen 


SUPERIOR AIR PRODUCTS CO. 
130 Malvern St. Newark, N. J., USA 


Also manufacturers of plants for producing liquid oxygen—liquid nitrogen—liquid air 
also 


Storage and Transport Containers for all liquefied gases. 














| 


HAS IT 
OR CAN 
MAKE IT! 





The “right” brush for every type 
ond make of welding equipment. 


PASTE 


ta 


. , 
me cangon Pas! 


Cored and heavily copper 


coated for twin arc torches 


PLATES 


Heat resistant, easily molded 


WRITE FOR YOUR 
FREE COPY 
NOW! 


1/4” thickness and up. 














COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails no obligation whatever. 


BECKER BROTHERS CARBON CO. 2:3:°0" 206.0" 


CICERO 50, ILLINOIS, U.S.A 
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GET 
YOUR 


BIG, NEW 
13th Edition 


THE WELDING 
ENCYCLOPEDIA 


Over 1000 pages 
More than 2000 
subjects 
Complete Trade 
Name Section 
More than 1400 
Illustrations and 
Tables 
Completely 
indexed and 
cross indexed 


BIGGER AND 
BETTER THAN 
EVER! 


2 
$7750 
per copy 


(Canadian and Foreign postage 38 cents extra, 
per book.) 


Use this coupon for ordering 


THE WELDING ENCYCLOPEDIA 
330 W. 42nd St., New York 36, N. Y. 
Please send me____copies of the 13th Edition of The Welding COMPLETE— 
Encyclopedia, | enclose [] check [] money order. [] Bill me. 
all welding fundamentals and 
practices in one volume. A 
Address working guide for all welding 
applications in all industries. 
Covers all phases of welding, 
Company cutting, flame treating, etc. Ap- 
plicable to problems of produc- 
tion, repair and maintenance. 





Name 


City 
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asso SEARCHLIGHT SECTION oversinc 


EMPLOYMENT BUSINESS 


UNDISPLAYED RATE 

(Not available for equipment advertising) 
90c a line, minimum 3 lines. To figure advance 
payment, count § average words as a line. 
INDIVIDUAL EMPLOYMENT WANTED adver- 
poo we J om is '/y the above rates, payable in 
advo 
PROPOSALS 90c a line an insertion. 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS count | line additional in un- 
displayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals) 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE 
The advertising rate is $8.75 per inch for all 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH Is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. we 


NEW ADVERTISEMENTS: Address 330 W. 42nd St.. N. Y. for July issue closing June 14 








REPLIES (Box N« ) fare, to t office nearest you 
NEW TORK ( } 
CHICAGO d N Michie jan bom (11) 
SAN FRANCISCO: 68 Post Se. (4) 


SELLING OPPORTUNITIES 


WANTED: REPRESENTATIVE for gas 
welding and cutting equipment, to call 
large 1 mills and railroads. Good 

! n repeat business. Other 
sible Write letter stating 

to Box RW-1874, Welding 


WANTED: MANUFACTURERS agent ta 

call on welding supply jobbers. Na- 
tionally advertised line 
well developed. Most territories open 
(;00d comm, Write stating territory cov- 
ered and present products handled. Ex- 
pendable product with large repeat or- 
der Write Box RW-1873, Welding Engi- 


neer 


Many territories 


SALESMEN WANTED: Nationally known 
manufacturer of quality line of welding 
loves and safety clothing has several 
hoice territories open to men now call- 

welding equipment and supply 

lealers. Commission basis. Box SW-2426 

Welding Engineer 


ng on 


SCHOOL 


WELDING A profitable trade Demand 

for trained men, Learn quickly at best 
equipped ehool in U.S. Non-profit. G.I 
ipproved, Catalog free. Write Hobart 
Welding School, Box U-641, Troy, Ohio 


BUSINESS OPPORTUNITIES 


bet og & Steel Fabrication shop near 
n Bernardino, Calif., on Highway 99 
teel shop bldg. 60’ x 70’ also at 
bedroom house Price $13,500.00 
down payment and balance on 
Write to + R iebbie, Rt. 1, Box 

zoma Linda, Calif. Ph. 63151 


For Sale Welding & Supply business 
located in Central Y. Modern build 
ne on Mair treet. Write BO-2250, Weld 


Engines 





WANTED 


SALES MANAGER 


National manufacturer seeks Sales Manager capable of establishing and administering 
national sales and distribution of a line of DC ARC WELDERS soon to be introduced. 
The man selected will have charge of the Welding Equipment phase of this electrical 
equipment manufacturer’s multi-product sales program. He must be thoroughly ex- 
perienced in the welding industry, including ARC WELDER SALES, so that he can 
build and direct all functions of a Welding Sales Department, including selling, dis- 
Home office, St. Louis; field offices in major cities. Write to 


P 2467, WELDING ENGINEER 
520 North Michigan Avenue, Chicago 11, Illinois 


tribution and service. 











WELDING ENGINEER 


Graduate metallurgist with experience or in- 
terest in resistance welding to conduct welding 
and brazing research and development in the 
fields of ferrous and nonferrous metals. This 
is an outstanding opportunity for professional 
growth in an expanding research organization 
Liberal employee benefits include the oppor- 
tunity for tuition-free graduate study. Send 
resume fo: 


J. F. Collins, 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology, Technology 
Center, Chicago 16, Illinois 








A NICE REPEAT BUSINESS 
JOBBERS WANTED IN EVERY CITY 
TO SELL ""WELDER'S PAL’ EYE DROPS 
On the market for |9 years 


CARHOFF COMPANY 
11706 Kinsman Rd., Cleveland 20, Ohio 








Don’t forget the 
— anes 8 


sifed advertisements in 
put the box number 

only means of identify 
answering 








SPECIAL BARGAIN 
2—Heavy duty 5"' Thor portable grinders with 
wheels, 115 volt, 60 cycle AC or DC, sells for 
$90,00, your cost $58.00 each 
New Tungor G.E. 115 volt, 60 cycle Battery 
Chargers; will charge 6 batteries; complete with 
rack and cables at $40.00 each 


M. Cc. LON 
407 East Superior St., Duluth 2, Minn. 


























SODERING 
eval em mm saeu ie 


B ALLEN CO. INC Chicago 31,1 





IN 100-LB. LOTS, F.0.B. SCRANTON 
SALE OF SURPLUS ELECTRODES 
AMPCO-TRODE, 3/16" x 14° No. 10 Aluminum 
Bronze Coated D.C. Electrodes in Good Con- 

dition—28 Ib. Cartons—50c Ib. 
SCRANTON WELDING SUPPLY COMPANY 
1301. Wyoming Ave. Scranton, Pennc. 





ON CUTTING 


TIPS 


SAVE 


NEW PROCESS 10 RECONDITION 
YOUR WORN-OUT CUTTING TIPS— 
WORK LIKE BRAND NEW. TIP 
WILL BE RESEATED, REDRILLED, 
REFINISHED AND FLAME TESTED. 
COST PER TIP-$1.20, OVER 100—- 
$1.00 Each. SEND US A TRIAL 
BATCH TODAY! SATISFACTION 
FULLY GUARANTEED. 


STATE SUPPLY CO. 


181] TAYLOR ST COLUMBIA, S. C 





CUTTING MACHINES, AIRCO Camo & Radia- 
gra Not. es, Harris K's. 
Sea WELDER, ressive, 150 KVA, New. 
sPor WELDER Not onal, 40 KVA, Used 
— he ag ORCHES, Used, Oxweld, Airco, 


WELDING TORCHES, New, Rego GV 
BRONZE—STAINLESS—AMPCO RODES 

NO. 12 LENSES, ELECTRODE HOLDERS 

RALL SUPPLY CO. 6 E. 39th St., NYC 16 


FOR SALE 
OXYGEN ACETYLENE REGULATORS 


Have been reconditioned, overhauled 
painted, tested and guaranteed 100% to your 
satisfaction. $8.90 each, freight prepaid. If 
they don’t meet with your approval for any 
reason return freight collect 

ATLANTIC WELDING SUPPLY 

2700 West 3rd Street, Chester, Penna 














ARC WELDERS 


G.E., 400 Amp., Model 6WD34C2, 
220/440/3/60, excellent condition. 
Price, f.0.b. Cleveland, Ohio, $225.00 each 


= VEBER MACHINERY CO. 


8200 Bessemer Ave., Cleveland 27, Ohic 





WELDING 








6714 Bryn Mowr Ave. 
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PLATENS 


‘ 


J 


J 


STAHL EQUIPMENT CO 
94 Washington St Brookline 46, Mass 





WANTED 
USED PYRAMID OR PINCH TYPE 
PLATE BENDING ROLLS 
Modern design — drop end — fully motorized — 
Capacity up to %" by 10°-0"' long. 
BLAIN BOILER WORKS, LTD. 
494 Railway St., Vancouver 4, 8.C., Canada 
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Advertisers In This Ik 











Bo cigtaee © Ure 











This advertisers’ index is included as a convenience 
and is in no way part of the advertising contract. 
ilthough every care has been taken to index ac- 
curately, some errors may have occurred and no 


A 


Air Reduction Sales Co. 

Allen Co., L. B. 

Alloy Rods Company 

All-State Welding Alloys Co., Ine. 
American Chain & Cable Co., Ine. 


American Ind, Safety Equipment 
Company ._. 


American Optical Company 
American Platinum Works, The 
Ampco Metal, Ine. 

Arcair Company 

Arcos Corp. 

Atlas Welding Accessories Co, 


B 
Becker Bros. Carbon Co. 
Belmont Abrasives 

Cc 
Carborundum Company, The 
Chicago Boiler Company 
Chicago Hdwe. Foundry Co. 
Chicago Mfg. & Distributing Co. 


Contour Marker Corp. 
Crucible Steel Co. of America 


D 


Drawalloy Corp. 


E 
Erico Products, Ine. 
F 


Fansteel Metallurgical Corp., W W 
Alloys Division 


G 


General Electric Company. ..14-15, :‘ 


Goldsmith Bros. Smelting & Refin- 
ing Co. 


Hi & M Pipe Beveling Machine Co. 
Harnischfeger Corp. 

Harrisburg Steel Corp. 

Harris Calorifie Co., The 
Hewitt-Robins, Inc. 

Hobart Bros. Co. 
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allowance will be made for them. 


Independent Eng. Co., Ine. 
Industrial Air Products Co. 
International Nickel Co., Inc. 


J 


Jackson Products. Inside Front Cover 
K 
K-G Equipment Co. (Ine.) 


L 


Lapeer Mfg. Company 89 

Lincoln Electric Company, The 30 

Linde Air Products Co., A Div. of 
Union Carbide & Carbon Corp. 


24, 73 


M 


Mallory & Co., Inec., P. BR 
Metal Bond Mfg. Co. 
Metal & Thermit Corp. 
Miller Electric Co. 
Modern Engineering Co. 


N 


National Carbide Corp. 87 
National Cylinder Gas Company 25 
National Welding Equipment Co. 


New Era Engineering Company 92 


P 
Page Steel & Wire Division 
Pennsylvania Optical Company 
Phoenix Products Corp. 


Pierce Governor Co., Ine., The 


Ss 


Sellstrom Mfg. Co. 80 
Shawinigan Products Corp. 88 
Sight Feed Generator Company $1 
Smith Corp., A. O. Back Cover 
Smith & Sons, Inc., G. W. 74 
Smith Welding Equipment Corp... 83 
Steel Sales Corp. 78 
Stoody Company 61 
Stulz-Sickles Company 84 
Superior Air Products Co. 93 
Sylvania Electric Products 71 


T 
Taylor-Wharton Iron & Steel Co. 89 
Taylor-Winfield Corp. 79 
Tempil Corp. 76 
Tube Turns, Ine. 

Inserts bind bet. 72-73 
Tweco Products Co. Inside Back Cover 


U 
Union Carbide & Carbon Corp., 
Linde Air Products Co, 


United States Steel Corp......... 
United States Steel Supply 
United Wire & Supply Corp. 


Vv 


Victor Equipment Co. 


Ww 

W W Alloys, Inc., Div. of Fansteel 
Metallurgical Corp. 90 

Wagner Mfg. Company... 

Welding Alloys Mfg. Co. 

Welding Fittings Corp. 

Westinghouse Electric Corp. 


SEARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mgr. 


EMPLOYMENT 


Positions Vacant 
Selling Opportunities Offered 


EDUCATIONAL 


Schools 


BUSINESS OPPORTUNITIES 
Offered 


EQUIPMENT 


(Used or Surplus New) 
For Sale 


WANTED 


Equipment 
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ELECTRODE HOLDERS 


TWECOTONG Electrode Holders cost less to buy, less to 
maintain. Supplied in a full range of Rod-Rated sizes to 
handle electrodes from 1/16” through 44”. They feature 
“Super-Mel” laminated glass cloth insulation; it won't 
break, it won't burn, it won’t turn to carbon and carry cur- 


rent. All parts are replaceable and many are interchange- 
able. It will pay you to standardize on TWECOTONG. 


GROUND CLAMPS 


TWECO, the original are welding ground clamp, provides 
a quick, positive and portable connection to the work. It 
helps to eliminate are blow, slides on and off the work 


easily yet provides a firm bite. Positive grounding permits 


lower machine settings and increases are stability. Made 
from high copper alloy in graduated sizes from 125 
through 500 Amperes for every arc welding application. 


CABLE CONNECTORS 
TERMINAL CONNECTORS 


Provide new convenience and flexibility to the cable “pipe 
lines” of welding. Permit easy Jump-in of additional 
lengths of cable, and salvage of odd lengths of cable. 
Widely used for attaching Holder Whip Cables. Male 
connector plug also fits female Terminal receptacle. 
Terminals provide a quick and sound connection at the 
machine yet permit a quick cable switch for reversing 
polarity. Cable easily removed for maintenance or ship- 
ping. Full interchangeability. 








SEE YOUR LOCAL 
WELDING SUPPLY 
DISTRIBUTOR 


WRITE FOR TWECOLOG } 1c (- 
Data and prices on the a : Kp 
complete TWECO line of PRODUCTS COMPANY /, wf 
electrode holders, ground Oo! 

I d cabl : 

— and cable connec Li | 





Spectrum S¥ core wire sample is obtained by 


arcing the wire, producing a photographic record of the 


spectral lines of the various elements present. 


The resulting spectrogram quickly and accurately determines whether or 


not core wire composition matches specifications. 


Final proof of qual 


IN STAINLESS ELECTRODES 


SPECTROGRAPHIC ANALYSIS 


What does this mean to you as a buyer 
or user of stainless welding electrodes? 
It means that in A. O. Smith Certified 
Stainless Electrodes you have top-flight 
laboratory assurance that they meet your 
specifications exactly. 

No other electrode producer subjects in- 
coming stainless core wire to the exacting 
laboratory program of tests as performed 
at A. O. Smith. This is because the pro- 
duction of critical stainless vessels in our 
own shops requires these tests to make 
sure of top-quality welds. 

Exacting chemical, metallurgical and, fi- 
nally, spectrographic analyses are made 
of both ends of all coils of core wire. 
“Tramp” steel is immediately detected 
and coils in which it is found are rejected. 
Only coils that pass the control program 


Made by welders 
..+ for welders 


IS THE FINAL STEP IN A. O. 


are made into electrodes. Here are some 

of the controls: 

e No more than one splice is permitted 
in any incoming coil. 

e Samples are clipped from each end of 
each coil for analysis. No part of any 
coil can escape testing. 

e When approved coils are straightened 
and cut, the wire is immediately sealed 
in boxes to prevent mixing of lots. 

You receive this assurance of highest 

quality in A. O. Smith stainless without 

paying any premium. Insist on A.O. Smith 
electrodes every time. 

We'll gladly demonstrate them on your 

job. Write for free pocket-size electrode 

handbook. Address: A. O. Smith Corpo- 
ration, Welding Products Division, Dept. 

WE-654, Milwaukee 1, Wis. 


AO Smith 


WELDING PRODUCTS DIVISION, MILWAUKEE 1, WISCONSIN 
INTERNATIONAL DIVISION, MILWAUKEE 1, WISCONSIN, U.S.A. 


SMITH’S QUALITY CONTROL 





A. ©. Smith Certified 
Stainless Electrodes 
ALL-POSITION 


D.C. Electrodes AISI Type 
SW-151 ae 502 
SW-152 505 
SW-153 nos * 410 
SW.-154 430 
SW-157 347 
SW-158 317 
318 
159 310 
160 316 
161 317 
162 308 
166 309 
168 310 
SW-169 310+ 


A.C.-D.C. Electrodes 

SW -357 347 
SW .359 310 
SW-362 308 





Available through A. O. Smith 
Welding Products Distributors 











